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THE PARK AVENUE IMPROVEMENT IN 
NEW YORK. 

We have already given our readers a de- 
scription of the Park Avenue improvement 
in this city, an undertaking now in full pro- 
gress, and of which we present a view, the 
reproduction of a photograph taken on the 
site of operations. The improvement con- 
templates the removal of the four lines of 
railroad track used by the three great rail- 
road companies, the New York Central, the 
New Haven, and the New York and Harlem 
Companies, whose lines end at the Grand 
Central Station in this city. These tracks 
are to be removed from the surface .and 
placed on an elevated structure, which will 
span the center of the roadway. The street 
is 140 feet wide and the elevation of the 
tracks will restore to it a central area nearly 
60 feet wide. e ; 

Our view, taken just below 125th Street, 
shows a very characteristic portion of the 
work. In the foreground are seen two panels 
or longitudinal elements of the structure 
almost completed. Running lengthwise of 
the structure are the side plate girders, 7 
feet 2 inches deep and 65 feet long. These 
are carried on columnsat the side aud trans- 
verse lattice girders extend across the street, 
and at the center of each transverse girder a 
central column is eventually to be placed. 
But as it is impossible to put in the founda- 
tions of thiscolumn without interfering with 
the running of trains upon the old tracks, 
temporary wooden trusses are placed across 
the line, and these support the center of the 
transverse trussing, leaving all clear for the 
four tracks below. When the trains are 
transferred to the deck of the new elevated 
structure, the central columns will be put in 
place and the wooden trusses will be re- 
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moved. The wooden trusses are shown very 
clearly-in the foreground of the cut in po- 
sition under the steel trusses. They consti- 
tute a peculiar form of falsework. In the 
distance a long series of them are seen filling 
up the avenue, and in the background the 
tower of the drawbridge now in use is seen, 
This will in due time be removed and sup- 
planted by the great high level four track 
drawbridge which forms one of the most im- 
portant links in the system. 

The planking seen stretching across the 
span will be replaced by a box girder floor, 
as it may be termed, which. acts as a solid 
trussing and flooring at once. This system, 
termed the solid floor system, has been exten- . 
sively used on the New York Central road. 

Far in the background is seen the rider. 


 gpanning the work. This is a species of 


traveling crane used for putting the pieces 

in position. 

: For further details of the work we refer 

our readers to our issue of April 28, 1894. 
a 
GEORGE HUNTINGTON WILLIAMS, 

“Geology has lost its brightest star” was 
the true but sad message of condolence that 
flashed over the wires early last summer to 
comfort the sorrowing hearts of the family: 
of one of the youngest and ablest -of Ameri- 
can geologists. The years of his life were 
few in number, but counted by what he ac- 
complished, they seem like generations, for 
they are rich in results. 

George Huntington Williams was born in 
Utica, N. Y., on January 28, 1856. He was 
the eldest son of Robert S. Williams, now 
president of the Oneida National Bank, and 
received his early education at the public 
schools and free academy of his native 

(Continued on page 348.) 


ARAMGISE 


PHO | 2 


338 


Scientific American. 


_ [DECEMBER 1, 1894. 


Snentitic American. 


MUNN & CO., Editors and Proprietors. 
PUBLISHED WEEKLY AT 


No. 361 BROADWAY, NEW YORK. 


0. D. MUNN. A. E, BEACH. 


TERMS FOR THE SCIENTIFIC AMERICAN. 


One copy, one year, for the U. 8., Canada or Mexico..................33 00 
One copy, six months, for the U. S., Canada or Mexico................ 1 50 
One copy,one year,to any foreigncountry belonging to Postal Union. 4 00 
Remit Ny postal or express money order, or by bank draft or check. 
MUNN & CO., 361 Broadway, corner of Franklin Street, New York. 


The Scientific American Supplement at 
isa distinct paper from the SCIENTIFIC AMERICAN. ''HE SUPPLEMENT 
isissued weekly. Every number contains 16 octavo pages, uniform in size 
with SCIENTIFIC AMERICAN, ‘Terms of subscription for SUPPLEMENT, 
$5.00 a year, for the U. S., Canada or Mexico. $6.00 a year to forei 
countries belonging to the Posta] Union. Single copies 10 cents. Sold 
by all newsdealers throughout the country. See prospectus, last page. 
Combined Rates.—The SCIENTIFIC AMERICAN and SUPPLEMENT 
will be sent for one year, to one address in U. S., Canada or Mexico, on 
receipt of seven dollars. To foreign countries within Postal Union eight 
dollars and fifty cents a year. 


Building Edition, 


THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMERI- 
CAN is a large and splendid illustrated periodical, issued monthly, con- 
taining floor p.ans, perspective views, and sheets of constructive details, 
pertaining to modern architecture. Each number is illustrated with 
beautiful plates, showing desirable dwellings, public buildiugs and archi- 
tectura’ work in great variety. To builders and ali who contemplate build- 
ing this work is invaluable. Hasthe largest circulation of any architec- 
tural publication in the world. 

Single copies 25 cents. By mail, to any part of the United States, Canada 
or Mexico, $2.50 a year. To foreign Postal Union countries, $3.00 a year. 
Combined rate for BUILDING EDITION with SCIENTIFIC AMERICAN, to one 
address, $5.00 a_ year. To ‘foreign Postal Union countries, $6.50 a year. 
Combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN and SUP- 
PLEMENT, $9.00 a year. To foreign Postal Union countries, $11.00 a year. 
Edition the Scientific American. 


Spanish of 


LA AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the 
SCIENTIFIC AMERICAN) is published monthly, uniform in size and typo- 
graphy with the SCIENTIFIC AMERICAN. Every number of La America is 
profusely illustrated. It is the finest scientitic, industrial trade paper 

rinted in tbe Spanish language. It circulates throughout Cuba, the West 

ndies, Mexico, Central and South America, Spain and Spanish posses- 
sions—wherever the Spanish language is spoken. $3.00 a year, post paid to 
any part of the world. Single copies 25 cents. See prospectus. 
MUNN & CO., Publishers, 
361 Broadway, New York. 

( The safest way to remit is by postal order, express money order, 

qratt or bank check. Make all remittances payable to order of MUNN 


v@- Readers are specially requested to notify the publishers in case of 
any failure, delay, or irregularitv in receipt of papers. 


NEW YORK, SATURDAY, DECEMBER 1, 1894. 


Contents, 
(Illustrated articles are marked with an asterisk.) 


Alcohol from apples.............. 343 , Money, curious forms of. 
Bicycle, a curious*.... .. 346 | Mountains, vanishing... 
Canal, ship, North Sea¥..12.20207: 344) New York Park Ave. improve- 


MEME... 0. ccc e ee eee eee cece 
Notes and queries....... - 349 
Patent, first American + 339 
Patents granted, weekly record.. 349 
Phosphorescence at low tem- 


Chains, rolled weldless, Klatte’s 

PLOCOSSY oii 55% aoc citeelleeaa 
Colliery manager’s duties.. 
Colosseum awning, ancient 
Electric car heating...... 


Electric motor, simple*. PETALUTES ....... 6. eee eee ee ee ee 
Engravings, about Portraits of public men public 
Gilding (6306)... property 


Glass, ornament 
Goodwin Sands. the. 
Gun barrels, browning (6309) . 
Hazing should be abolished.. 
Heavecrs, the. in December.. 
He’s dead at present.......... 
Inventions recently patented 
Invent something............. 
Iron and steel, antiquity of. 
Iron casting, new method of..... 
Litter, Ortega’s*................068 
Locks of the North Sea and 
Baltic Canal* 
Locomotive, the Holman 


Pussy captures an eagle 
Pussy rides on a flywhe 
! Rails, guard.........-...... 
Sealing wax, to make (6306). 
Sleigh knee, Chaffin’s*....... alas 
Soda, natural, in California...... 
Telegraph key and sounder, 
COX’S* 00.0... eee eeeeee eee eeencee 
Telephone. the shepherds’.. 
Torpedo, submarine....... 
Typewriter, American* 
Watches. standard screws for. 
Weight, what is your?.. ... 4 
347 Williams. Gco. H., geologist*.... 


TABLE OF CONTENTS OF 


SCIENTIFIC AMERICAN SUPPLEMENT 
No. 987. 


For the Week Ending December 1, 1894. 


Price 10 cents. For sale by all newsdealers. 
PAGE 


I. AG RICULTURE.—Fruit Ranching in Southern California.—An in- 
teresting and attractive description of farming in California from 
an English standpoint, by a participant in the life described...... 15781 


II, ANIMAL ECONOMY.—The Horse as a High Speed Engine.— By 
R. H. THURSTON.—An examination of the mechanics of animal 
progress and the possibilities for the future.—l illustration........ 15778 


UI. ARCHITECTU RE.—The Reliance Building, Chicago.— A Chicago 
building enlarged from 5to 14 stories beigbt.—Specifications for 
the work, with plans and elevation.—2 illustrations....... woes 15705 


lv. BIOGRAPHY.—James: Anthony Froude.—Life of the Eng- 
lish historian and controversialist.— With portrait.—1 illustration 15768 


V. DOMESTIC ECONOMY.—The People’s Kitchen in Vienna:—By 
EDITH SELLERS.—Elaborate account of this institution, of its 
staff and methods and review of the field it fills.................0008 


VI. ELECTRICITY.—On Some Magnetic Characteristics of Iridium. 
—By 8S. H. BRACKETT.—An interesting investigation involving 
the production of a diamagnetic needle... ...............cceeeeeee 18776 
“The Electric Lady.”—A description of the methods used in ~ 
this museum entertainment...............cccceceee cece eee eeeeeeeeeee 157%6 


° 
VII. ENTOMOLOGY.—Social. Insects and Evolution.—By Prof. C. 
V. RILEY.—An abstract from a recent. British Association paper 
by the late United States Entomologist............ .... 00. scence ees 15780 
The Daddy Longlegs.—By E. A. BUTLER.—The English daddy 
longlegs or crane fiy.—Its habits and life—4 illustrations.......... 1 


VILI. MEDICINE AND HYGIENE.—Modern Developments of Har- 
vey’s Work.—By Dr. T. LAUDER BRUNTON.—Second installment 
of this valuable paper, giving notes of the life of the great anato- 
mist and the results in modern times of his labor.............- uasee 15' 

Removal of Large Numbers of Nails, etc., from the Stomach by 
Gastrotom y—Recovery- By A. W. MAYO ROBSON.—A very curi- 
ous instance of curing a child who bad swallowed nails.—Per- 
sistence of the habit............--:.ccceeec eens ee eeeeseleneeeeee es eee 15773 

‘Prolonging Life.—An 
NON BOVICY sercice esice cde S arse cac a ecse Pee oes oeigk aav ade ealiabn vans eee en 15773 


{X. NATURAL SCIENCES.—Meeting of the National Academy of 
Sciences at New Haven.-—Notes of the personnel of this meeting 
and of the papers read and Work GOne.............cccecceeeeeeeseeeee 


X. NAVAL ENGINEERING.—The Compactum Evaporator and 
Distiller—A compact distilling apparatus for use on ships for 
producing fresh water.—1 illustration.............. cee ee cee eee e ee eees 15 


XL. ORDNANCE,— Penetration of Modern Rifles—A very valuable 
and timely paper on modern ammunition and small arms.......... 


Xl. PHOTOGRAPHY.—The Dusting process.—By H. H. BUCK- 
WALTER.—A curious system of photography involving a repro- 
duction of the image by a beating of dust 


XIII. PH YS{CS.—Calorimeter for Testing Coal—How the value of 
coal for beating purposes is determined, with full description of 
the apparatus.—3 illustrations...................eceeeeseeee ees ceecezeee LBTIA 
The Konisco ew By Dr, J. G. MCPHERSON.—A very curious in- 
vestigation of the color phenomena of steam in dusty air and its 
application to determining dust particles quantitatively........... 15776 


XIV. RAILROAD ENGINEERING.—Locomotive Injectors—By 
GEORGE H. BAKER.—Notes on an elaborate committee report on 
this subject, with tables Of results............. cece cece cee en eee cee 


XV. TRAVEL AND EXPLORATION.—Recent Exploration in Bri- 
tish New Guinea.—A paper read before the Queensland Royal 
Geographical Society by its president, Mr. J. P . THOMPSON, on 
recent work in the expioration of this little known country....... 


15768 


157%4 


68/for the eclipses and transits of his satellites. 


THE HEAVENS IN DECEMBER. 

During the evenings of December the great winter 
constellations enter fully upon the scene, the incom- 
parable Orion occupying the central place in the celes- 
tial spectacle like some gorgeous Eastern potentate 
surrounded by his vassals. Itis impossible for any 
person of average intelligence to look upon these 
starry hosts, splendid as an army with banners, and 
not feel that there is a deep significance in the display. 
When all the sky is glittering with the light of distant 
suns, of every conceivable stellar magnitude, and 
many of which exhibit surprising contrasts u: eolor, 
no beholder can resist the conviction thus forced upon 
his mind that our sun no more stands for everything 
that a sun may be than a rose represents all the 
splendor of color and all the grace and beauty of form 
that ean exist in a garden filled with every variety of 
flowers. Fortunately for those who have eyes to see, 
these wonders of the heavens are not merely to be 
read about, like the departed glories of the Caliphs of 
Cordova, but any one who chooses may see them for 
himself. And there isno better time to begin an ac- 
quaintance with the stars than in the opening month 
of winter. Butthe unlucky denizens of cities never 
see Orion and Taurus and the starry fields of the 
Galaxy as their country cousins do. Aldebaran never 
looks so like a flaming ruby suspended in the firma- 
ment, and Sirius never blazes with such dazzling 
beauty as when the dark vault they adorn rests upon 
hilltops sparkling with the frosted jewelry of untrod- 
den snow. 

At the beginning of December Orion is well above 
the horizon by 8 P. M., and at the end of the month it 
is half way to the meridian by that hour. The best time 
to see it is after 9 P. M., when Sirius, the Dog Star, 
has also risen, while Taurus, carrying the Pleiades and 
Hyades, shines above it toward the west. and Gemini, 
with its twin stars, follows high in the east. North- 
ward from Orion, and near the zenith, at the same 
hour will be seen the brilliant white star Capella in 
Auriga. The Milky Way then spans the sky likea 
glowing arch, beginning at the eastern horizon near 
Sirius, passing across Auriga, Perseus, and Cassiopeia 
in midheaven, and disappearing in the northwest, 
where the Northern Cross lies athwart its course and 
the beautiful Vega glitters on the verge of the horizon. 

Now take out your three-inch telescope and try if 
you can see the companion of Rigel, the bright, white 
star in Orion, which you find as far below the three 
stars of the Belt as the orange brilliant Betelgeuse is 
above it. Itisagood test, unless your eye is trained 
to such work, but if the airis reasonably steady, you 
will see the little blue star playing hide and seek with 
you among the blinding white rays of its great com- 
rade. Itis asight worth a frost bite to behold. Then 
turn to the Great Nebula, and when you have won- 
dered sufficiently at that, drop your glass a little until 
you have caught the multiple star, Iota, in the field. 
(See Proctor’s Atlas.) It will certainly surprise you, if 
you have not seen it before, and if you have, you will be 
delighted to see it again. Your glass may not show 
more than one of the two nearest companions of the 
largest star in the field, but you will find gems enough 
within sight. Orion and its neighboring constellations 
abound with beautiful telescopic objects, which I have 
not space even to mention here. 

But no matter if you have no telescope; take your 
opera glass, and with itsurvey the Pleiades (splendid 
sight!) and the Hyades. which some people call the 
letter A or the letter V, and whose chief brilliant is 
Aldebaran. Look also with your operaglass at Orion’s 
Belt, and sweep with it along the Milky Way, particu- 
larly that part of it which is nearly overhead. You 
cannot guess what a revelation lies within the power 
of so humble an instrument. 

From the stars we turn to the planets. Mars is still 
in view, crossing the meridian about 8:30 P. M. at the 
beginning of the month and about 7:30 P. M. at the 
end of it. It is still possible with telescopes of moder- 
ate power to see some of the markings on the planet. 
During November several of the ‘‘canals” were seen to 
have become double. 

Jupiter will gradually become a more glorious ob- 
ject as the month grows older. He is in opposition on 
the 22d. Atthe beginning of the month herises at 6 
o’clock in the evening and crosses the meridian about 
1:30 A. M.; at the end he rises at sunset and crosses 
the meridian at midnight. A 3inch telescope will re- 
veal a wealth of details on his belted disk. Watch also 
The 
shadow of a satellite during transit is like a minute 
drop of black ink on the lightly-colored face of the 
planet. I give two or three of the convenient dates on 
which these phenomena may be seen. On December 
2, satellite I will be eclipsed in Jupiter’s shadow at 
10:50 P. M., and will reappear from behind Jupiter at 
1:34 A. M. December 3. The same satellite will cross 
the face of Jupiter on the night of December 3, its 
shadow appearing a little in advance. © The transit of 
the shadow will begin at 8:08 P. M. and that of the 
satellite at 8:37 P.M. The shadow will pass off at 
10:24 P. M., and the satellite at 10:53 P. M. On the 


sm ‘10th, satellite I will again transit J upiter, the shadow 
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appearing at 10:02 P. M., and moving off at 12:19 A. M., 
December 11. As before, the satellite will follow just 
behind the shadow. On the 15th satellite II will transit 
the planet, the times of the beginning and end of the 
crossing for the shadow being 9:05 P. M. and 11:42 
P. M. respectively, and for the satellite 9:27 P. M. and 
12:03 A. M., December 16. This is all in Eastern 
standard time; deduct one hour for central time. 

The month opens with a crescent moon. The moon 
reaches first quarter on the 5th at 7:15 A. M., fulls on 
the 12th at 2:45 P. M., and attains last quarter on the 
19th at 6:15 A.M. The new moon of the month occurs 
on the 26th at 9:20 P. M. The moon will be in apogee 
early in the afternoon of. the @d, and about 6 o’clock 
in the morning on the 30th, and in perigee a little be- 
fore 9 o’clock on the morning of the 14th. The moon 
will be close to Mars on the evening of the 8th, and to 
Jupiter on the morning of the 13th. 

The sun enters Capricorn, and the astronomical 
winter begins on the 21st at 9 minutes after 3 o’clock in 
the afternoon. GARRETT P. SERVISS. 

Se 
What a Colliery Manager Should Know. 

A writer in the Science and Art of Mining, whose 
opinion was asked as to the subjects in addition to 
the three R’s (reading, writing and arithmetic) that a 
person aspiring to hold a colliery manager’s certificate 
should endeavor to get a thorough knowledge of, re- 
plies as follows: 

The subjects, in addition to the three R’s, which in- 
tending colliery managers should endeavor to get a 
thorough knowledge of are as follows: (1) Geology, 
which gives them a knowledge of the rocks forming 
the earth, and the formations in which coal is found; 
also of faults, dikes, wash-outs, etc., which interrupt 
the continuation of coal seams. (2) Boring and sink- 
ing, a knowledge of which is required in opening new 
royalties and in searching for coal seams that have 
been dislocated by faults, ete. (3) The practical work- 
ing of {mines, which enables them to lay out a mine 
on the most advantageous systems of working, hauling 
and drainage. (4) Principles of mechanics, which ena- 
bles them to know the strength of beams, girders, 
ropes and chains required for different kinds of work ; 
also the horse power of engines required for winding, 
hauling and pumping certain quantities of water. (5) 
Steam, compressed air and electricity. The proper- 
ties of steam and the principles of the steam engine en- 
able them to use steam economically and to the best 
advantage, and to superintend the erection of engines, 
and be a help to them in purchasing new engines. 
Compressed air, which enables them to know the ad- 
vantage of it over steam for driving, drilling and coal- 
cutting machines. Electricity, so that they may know 
something of the advantages of electric signaling and 
lighting, and of the transiission of power for long 
distances. (6) Mine ventilation, gases, coal dust, light- 
ing of mines, explosives and blasting. A thorough 
knowledge of these, if properly carried out, insures 
the safe working of a mine, and will considerably re- 
duce the causes of explosions. (7) Surveying, because 
the manager is responsible for the plans to be pro- 
duced to the inspector and for his workings trespass- 
ing*into other royalties, and for leaving sufficient coal 
under surface erections, ete. (8) The Coal Mines Regu- 
lation Act, which should be well understood to com- 
ply with the act in all details for safety. (9) And last, 
but not least, he must study mankind, so as to be able 
to deal properly with and manage men of all shades of 
Opinion. 

Se ee ooo 
Invent Something. . 

**One of the best opportunities for a young man to 
make money quickly in these days,” said a self-made 
millionaire to a writer in the New York Tribune, ‘is 
to rack his brains until he has invented something 
useful or that the public wants. A general impression 
prevails that it takes a skilled engineer or a man of 
phenomenal inventive ability to develop anything 
useful to manufacturers in this age of machinery. But 
there is a wide field open to shrewd amateurs, so to 
speak, to supply little articles of convenience to house- 
keepers, shopkeepers, etc., and designers can be had 
at reasonable rates to execute the idea, once it is con- 
ceived. American women are so accustomed to get- 
ting what they want that anything which lightens 
their labors in the household is sure to go. When I 
was a boy on the farm at home, my mother used to 
make me clean all the dinner knives on Sunday with a 
bath brick. Now, scraping this brick into a fine pow- 
der, without lumps in it, used to be the most tedious 
part of the whole work. The other day I heard of a 
man who has made a fortune by supplying the trade 
with powdered bath brick in neat-packages. You 
know how difficult it is to pick up small coins from a 
wooden counter. Yet the whole civilized world has 
growled at and endured it since coins were stamped 
and counters made, until the other day a young fel- 
low invented a rubber mat with little bristles of rub- 
ber standing up thickly all over it. Coins thrown on 
the mat are as easily picked up as if they stood on 
edge. The public was quick to appreciate it, and the 
inventor need not work for a living any longer.” 
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The Antiquity of Iron and Steel. 
BY G. D. HISCOX, M.E. 

The use of iron and steel in the early ages of the 
human race has been a much mooted subject in past 
years. 

The means of quarrying and dressing the hard gran- 
itic stones of the pyramids, obelisks, giant statues, 
vast templés of Egypt and the rock-cut temples of 
India have been matter of mystery only because the 
proper tools for this work have disappeared from the 
remains of ancient appliances. 

To satisfy modern ideas as to the nature of this mys- 
tery an ideal resort to some substitute for iron and steel 
has been made in a mythical bronze, the manufacture 
of which has been assumed as a lost art. 

An alloy of the only metals known to the ancients 
that produce a hardness suitable for cutting tools is as 
well known to-day as in the early ages; but no such 
alloys are suitable for cutting granite or sienite, 
although marble, slate, and sandstone readil¥ yield to 
their cutting pressure. 

The finding almost exclusively of metallic tools and 
instruments, relics of a reputed bronze age, does not 


conflict with the probability of a contemporaneous use | 


of iron and steel, for the resisting properties of bronze 
to oxidation by exposure to the damp atmosphére 
where such relics are usually found is vastly greater 
than with iron and steel; yet the few samples named 
as iron (possibly steel) that have been found in pro- 
tected situations are facts of value. 

The British Museum contains the Layard collection 
found at Nineveh of Assyrian armor plates, shields, 
battle axes, saws, and other objects of iron or steel of a 
date probably 1,000 or more years before the Christian 
era; and as history goes, the prints of various articles 
of oxidized iron were there uncovered, to fall to pieces 
by handling, that would have remained intact if undis- 
turbed for countless ages. 

If those cutting instruments had been made of steel, 
oo trace of the fact would be left in their oxidized re- 
mains, for the steel constituting element would natu- 
tally disappear in the oxidizing process. 

The Chalybians, a Scythian race, were makers of 
steel 500 years B. C., and their name was given to the 
finest steel by the Greeks. 

India has been celebrated from the earliest times for 
the quality of its steel; its Wootz is referred to as of 
the highest grade, and to it, or the Chalybian steel, 
may have been due the renown of the Damascus 
blades. ; 

The iron column at Delhi, a forging not to be sneered 
at from the standpoint of our largest modern forged 
shafts, was bloomed, welded, and chipped into a 
symmetrical form with a complex fluted capital, that 
nothing but steel chisels and hammers equal to our 
Modern tools could have been used to mould into such 
artistic form. It is a marvel of antiquity; 60 feet in 
height, about 16 inches diameter at base, tapering to 
12 inches at the top, with an enlarged capital with or- 
oamental fluting. Its estimated weight is 17 tons. It 
dates from an age about 900 years before the Christian 
era, thus showing an advanced state of the art of iron 
working almost prehistoric; for a work of that magni- 
tude could not possibly be produced at that age of 
human civilization and art without ages. of previous 
apprenticeship. It stands alone above all other relics, 
@ monument commemorative of the state of the me- 
chanic arts in prehistoric times, only paralleled by the 
discovery of iron and steel tools in the tumuli in India 


of asupposed date some 1,500 years before the Christian 


era. 

China also claims a great antiquity in the process of 
making iron and steel; the Chinese record minutely 
describing the processes is still preserved and is ac- 
credited as from a very early age by archeologists. 

The mariner’s compass dates back to 1100 B. C. in 
Chinese history. We cannot conceive of anything but 
hardened steel suitable for the compass needle. 

Coming back to the supposed centers of ancient civi- 
lization, Tubal Cain was an “‘‘instructor of every arti- 
ficer in brass and iron,” which was also well known in 
the times of Moses, 1,500 years B. C. 

The iron wedge found in the Great Pyramid and the 
sword blade found by Belzoni under the Sphinx at 
Karnak carries the date back 3,500 years B. C., and 
possibly to 4,400 years, to the times of Menes. 

Job mentions a pen used to engrave upon rocks and 
a bow of steel, while Homer alludes to the tempering 
of steel by the plunging of the hissing ax into cold 
water. ; 

The reputed iron. wedge found under the obelisk 
now in Central Park was probably a semi-steel, as it 
was found to contain by analysis over a half per cent 
of carbon and smaller portions of other ‘constituents 
as usually found in blister steel; which indicates a 
probability of a practice in those early times of con- 
version of iron into steel by cementation. 

The inhabitants of Great Britain were manufac- 
turers of iron before the landing of the Romans, who 
fostered the art there and werked bloomeries and 
Catalan forges before and during the first century. 

It has been suggested that corandum set in bronze 
chisels was the material that worked the chiseled sur- 
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faces of the huge blocks of sienite and basalt of the 
Egyptian temples and their intagliated inscriptions ; 
but when we consider its brittle nature, and how 
small a blow will split and crush the crystals, the sug- 
gestion becomes but an idle thought. 

Theres no doubt that iron and copper saws and 
tubular drills were in use with pulverized corundum or 
emery as an abrading material for sawing and drilling 
the hardest granite. 
clusive from the observed saw and drill marks and the 
simplicity of the operation. 

The use of laps for grinding and polishing tablets, 
cylinders, signets and precious stones, and the methods 
of engraving their inscriptions by revolving tools 


charged with corundum or emery, is too well attested, 


by a close inspection of the numerous and beautiful 
examples in our Metropolitan Museum and in posses- 
sion of collectors of these most antique relics of an al- 
most prehistoric civilization. 

Emery and corundum were well known to the 
ancients, being found in large quantity in the islands 
of the Grecian Archipelago, in the vicinity of Smyrna 
and ancient Ephesusin Asia Minor. The repute of 
the lapidists of Magnesia, Ephesus, Tralles and Tyre 
were of note early inthe pre-Christian age. 

The commerce of Egypt extended over all these re- 
gions and far to the east, and it is reasonable without 
a doubt that not only the art of cutting, sawing and 
drilling with emery was accessible to the Egyptians in 
the earliest times, but that the use of hardened steel 
tools should not also have spread to Egypt as a com- 
mercial commodity, if the ore and its manufacture in- 
to iron did not exist there. 

It is well authenticated that among all the bronzes 
yet found, there is not a single instance mentioned of 
a hard bronze cutting tool. Nearly all are of the or- 
dinary alloys of copper and tin, and but few that even 
approach to a proper hardness for cutting any hard 
substance. 

Thus through the long ages that the mechanic 
arts are known to have flourished, with an occa- 
sional cloud obscuring or retrograding their progress, 
they seem to have had their periods of brightness coin- 
cident with the shining eras of early civilization at 
various points and at various times; and which may 
be noted in the culmination periods of successive and 
dominant nationalities. 

China, India, Persia, Babylon, Nineveh, Assyria, 
Egypt, Palestine, Tyre, Greece, Byzantium, Carthage, 
and at last the Roman empire completed the cycle of 
the arts of ancient time, and marked the beginning of 
the second age of the world’s civilization with its 
grand evolution of the modern era of the arts and 
sciences, 

$$ +0 + __—__— 
Phosphorescence at Low ‘Temperatures, 

Investigations have been undertaken by Raoul 
Pictet, the intention being to determine the spe- 
cifie action of a considerable lowering of temperature 
upon the brilliancy of certain bodies which shine in 
the dark after having been exposed to sunlight. Tubes 
of glass filled with the powdered sulphides of calcium, 
barium, strontium, etc., all substances which possess 
the property of phosphorescence ina high degree, were 
exposed to the solar rays and afterward proved to be 
luminous in the dark. This was done in sucha way 
as to fixupon the memory the mean value of the pro- 
gressive diminution of the emitted light, and the time 
also was noted during which the light was strong, less 
strong, and weak respectively. The tubes were next 
placed in bright sunlight for one minute and then sud- 
denly introduced into a double walled glass cylinder, 
the interspace of which was filled with nitrous oxide at 
—140° C. In about five or six minutes the temperature 
of the tubes was about —100°. They were then with- 
drawn and, when observed in a perfectly dark cham- 
ber, no luminosity whatever was perceptible. As the 
tubes recovered their normal temperature, however, 
the phosphorescence returned, without the exciting 
agency of either the sun’s rays or diffused light. These 
results were proved to be general for all phosphores- 
cent substances employed. The complete suppression 
of phosphorescence at very low temperatures having 
been thus demonstrated, attempts were next made to 
fix the limits of temperature at which the luminosity 
ceases to be visible. Tubes of phophorescent powder 
were exposed to sunlight, then rapidly conveyed to the 
dark chamber and partially immersed in alcohol cooled 
to —%5°.. The phosphorescence disappeared complete- 
ly from the portion of the powder contained in the 
part of the tube immersed, when its temperature was 
reduced to —60° or —70°, but after immersion for more 
than half an hour the light returned spontaneously a3 
the effects of cooling wore off. The phenomena were 
alike with all the phosphorescent substances examined. 
The blue, green, or orange light emitted by different 
metallic sulphides tended in all cases to change to an 
earthy yellow before being extinguished. It was 
proved by repeated experiments that condensed moist- 
ure on the outside of the tubes did not in any way in- 
fluence the extinction of the phosphorescent light, or 
affect any of the observed results. It appears certain, 
to Pictet, that the production of phosphorescent light 
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On this the evidence is very con-, 


requires a certain movement of the constituent mole- 
cules of bodies. When these are frozen and the calorific 
oscillatory movements are checked, the luminous waves 
are not produced and the phosphorescence disappears 
accordingly.—Compt. Rend. 
OO 
The First American Patent. 

The first patent granted in the New World, so far 
as we have information, was thatissued by the General 
Court of: Massachusetts, to Joseph Jenkes, March 6, 
1646, for an engine for mills, to go by water. In other 
words, it was a water engine. The patent was granted 
for fourteen years, The following is a copy.of the 
patent : 

JENKES MONOPOLYE. : 
Ata generall Courte at Boston 
the 6th of the 8th mo 1646 

The Cort considringe ye necessity of raising such 
manifactures uf engins of mils to go by water for 
speedy dispatch of much work wth few hands, & 
being sufficiently informed of ye ability of ye peti- 
tionr to pforme such workes grant his petition (yt no 
othr pson shall set up, or use any such new invention, 
or trade for fourteen yeares wthout ye licence of him 
ye said Joseph Jenkes) so farr as concernes any such 
new invention, & so as it shalbe alwayes in ye powr 
of this Corte to restrain ye exportation of such mani- 
factures, & ye prizes of them to moderation if occa- 
sion so require. 

Joseph'Jenkes, of Hounslow, County Middlesex, Eng- 
land, settled at Lynn, Mass., in 1648, where he died in 
1683, aged 81 years. 

“A man of great genius.” He made the dies for 
coining the first money ; also built the first fire engine 
in America. 

His son Joseph was governor’s assistant of Rhode 
Island in 1681, and built a large iron foundry nea: 
Providence. 

His grandson Joseph was governor of Rhode Island, 
1727-1782. 

et 0 
The Portrait of a Public Man is Public 
Property. 

In the United States Circuit Court, Boston, Judge 
Coit presiding, a suit was brought by the widow and 
children of George H. Corliss, the inventor and builder 
of the Corliss engine, to enjoin the defendants from 
publishing and selling a biographical sketch of Mr. 
Corliss and from printing and selling his picture in con- 
nection therewith. The bill did not allege that the 
publication contained anything scandalous, Jibel- 
ous, or false, or that it affected any right of property, 
but the relief prayed for was put on the novel ground 
that the publication is an injury to the feelings of the 
plaintiffs and against their express prohibition. 

In August, 1893, Judge Coit decided that the plain- 
tiffs had no right to an injunction preventing the 
publication of the biographical sketch, and the present 
decision,ison the photograph alone. The court now 
says, in part: % 

While the right of a private individual to prohibit 
the reproduction of his picture or photograph should 
be recognized and enforced, this right may be sur- 
rendered or dedicated to the public by the act of the 
individual, just the same asa private manuscript, book 
or painting becomes (when not protected by copyright) 
public property by the act of publication. The dis- 
tinction in the case of a picture or photograph lies, it 
seems to me, between public and private characters. 
A private individual should be protected against the 
publication of any portraiture of himself, but where an 
individual becomes a public character the case is dif- 
ferent. A statesman, author, artist, or inventor who 
asks for and desires public recognition may be said to 
have surrendered this right to the public. When any 
one obtains a picture or photograph of such a person, 
and thereis no breach of contract or violation of con- 
fidence in the method by which it was obtained, he 
has aright to reproduce it, whether in a newspaper, 
magazine, or book. It would be extending this right 
of protection too far to say that the general public 
can be prohibited from knowing the personal appear- 
ance of great public characters. Such characters may 
be said of their own volition to have dedicated to the 
public the right of any fair portraiture of themselves. 
In this sense I cannot but regard Mr. Corliss as a pub- 
lic man. 

———————_—_——2 +02 
Submarine Torpedo. 

Mr. Seymour Allan, a resident of Sydney, has in- 
vented a submarine torpedo boat, which, he claims, is 
capable of sinking to any depth, and of traveling rap- 
idly under water without revealing its presence. A 
working model of the boat was tried on October 30 in 
the public baths at Sydney, in the presence of the Earl 
of Hopetoun, the governor, the naval commandant, 
and a number of naval and military officers. The ex- 


' periments were a complete success, the model rising, 


sinking, turning, reversing, or remaining stationary in 
obedience to the electric current by which it is worked. 
The inventor claims that a full-sized boat would be 
capable of remaining under water for three days. It 
would carry torpedoes on the bow and stern decks, 
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[From Tue Enererr, Lonpon.] fully worked out a system of manufacturing weldless}and Rougier’s processes, the original form is. a cross 

ROLLED WELDLESS CHAINS—KLATTE’S PROCESS, ehains, in which all the tedious operations of repeated | bar. This is passed between four rolls, of which the 
Mr. O. Klatte, the manager of the Walzwerk Ger-| heating, forging, and punching are avoided. This is| working circumferences are beveled, so that the lines 
mania, at Neuweid-on-the-Rhine, has recently success-! effected by simply rolling the chains. As in Oury’s!of contact, when brought close together, are at right 
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angles to each other. By means of these rolls the ma-| this treatment. Damaged or defective sectors can eas- 
terial is squeezed, where not required, inside and be-| ily be replaced. Instead of being fitted together in the 


tween the future links, into a thin web, and what, for 
convenience, may be called the’ chain bar, is formed, 
having the shape illustrated at b, Fig. 1, in which a 
shows the original cross bar. ; 

*“The arrangement of the rolls will be best understood 
by reference to Fig. 2, in which a bar is shown during 
its passage through the rolls with the top roll removed. 
The conversion of the cross bar into the chain bar is 
carried out in one heat. After leaving the rolls, the 
chain bar is passed through 
a punching machine, with 
automatic feed, by means 
of which the webs are re- 
moved. This is done while 
the material is still slight- 
ly warm. As rolled, the 
width of the chain links is 
somewhat greater, and the 
length consequently some- 
what less, than is required 
in their finished state. In 
order, therefore, to give 
them their final shape, the 
chain bar, of which the 
links are still connected by 
aslight web where inac- 
cessible to the punches, is 
reheated to ared heat and 
passed under a press, by 
which the links are re- 
duced to the _ specified 
width. The same end can 
also be attained by the use 
of finishing rolls, which 
stretch the links to the 
necessary extent. In either 
cease the links are finally 
separated during -the op- 
eration. The velocity with 
which the chain bars are 
rolled depends, of course, upon the dimensions, and 
ranges from 10 feet to 20 feet per second. 

Having given the general outlines of Mr. Klatte’s 
process, we now come to the details, upon which, as in 
every similar case, the success of the invention de- 
pends. The detailed construction of one of the rolls 
is shown in Figs. 83to 7. It consists of a central disk— 
secured, as shown in Figs. 3 and 4, between two bevel 
wheels—to the eireumference of. which are dovetailed 
and keyed a number of sectors constituting the work- 
ing portion of the roll in which the dies or matrices 
are formed. , 

By removing the key piece,:c, an opening is uncov- 
ered, through which one sector after another can be 
inserted.and pushed into its proper position ou the 
cireumference. When all the sectors are in place, the 
piece, c, is again inserted, and the two keys, d, driven 
in; the latter secure the sectors against displacement. 
The sectors are in the first place rolled as bars, with 
the necessary cavities—or matrices—impressed in them. 
These bars are afterward cut to the required lengths 
and fitted, while the finishing of the matrices is effected 
by cutters, on a machine specially designed for the 
purpose, of a type similar to those employed in the 
manufacture of smallarms. Ithas been found that 
steel with a tensile strength of from 32 to 38 tons per 
square inch is a suitable material for the sectors. In- 
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COX’S TELEGRAPH KEY AND SOUNDER. 


stead of sectors, a complete ring may be used, bu¢ for 
facilitating the renewal of worn or damaged parts sec- 
tors are very convenient. Experience has proved that 
the rolls do not appreciably suffer by use, as with all 
the trials which have been carried out with one set of 
rollsno mea3urable wear has been observed. This is 
due to the large diameter of the rolls—from 8 feet 3 
inches to nearly 5 feet—and also to their high velocity. 

If any supplementary shaping of the matrices is ne- 
cessary, the rolls are supported on pedestals and the 
circumference heated to a red heat and annealed. 
Hitherto, no distortion has been found to result from 


manner already described, the sectors may be dove- 
tailed together; there is no difficulty about this. .In 
order to facilitate the adjustment of the four rolls rel- 
atively to each other, the device illustrated in Figs. 8 
and 9 is adopted. This consists of an eccentric fitting 
the central disk of each roll, and having its bearings 
in the wheel plates or webs between which the roll is 
secured. The eccentric is turned by aspanner, and 
when adjusted is kept in place by means of a lever 


Fig. 1—DEVELOPMENT OF THE CHAIN FROM THE BAR. 


and set screw, as clearly shown in the illustration, Figs. 
2, 8, and 9. In the construction of the matrices many 
points have to be considered, not only with regard to 
the durability and strength of the projecting portions 
—or teeth, as they may be termed—but also as to the 
important part which is played by these teeth in dis- 
placing the material of the crossbar. -The form of the 
teeth also depends on the shape of the links, whether 
long or short. As the corresponding matrices for each 
link on the four rolls come together, the process of 
rolling is in reality interrupted, and room must there- 
fore be provided for the lateral displacement of the 
material. This is effected by means of a suitable dis- 
tribution of space in the cavities of the rolls, and the 
inventor has, for instance; in the case of one set of 
rolls, provided for the “spreading” of the material 
during the process of rolling by giving the links a 
larger section at the points of contact, where they are 
subject to the greatest strain and wear. 

As regards the general method adopted, the bloom 
is rolled in the usual mannerinto a bar of suitable sec- 
tion for the production of cross steel, having a length 
of about 50 feet. This bar is reheated in a furnace of 
corresponding length, and then passed automatically 
through a series of quadruple rolls, arranged in line 
one behind the other, and calibrated. On leaving 
these rolls, the length of the bar will have increased 
to between 98 feet and 180 feet, and it is transferred 
directly in the same heat to the chain rolls, in which 
it is finally stretched to from 164 feet to 197 feet. 
When longer chains are required, special wire chain 
links are provided for connecting several rolled 
lengths. 

’ The cost of production by Mr. Klatte’s process com- 
pares favorably with that of the old method of chain 
making, and advantages over the latter in other re- 
spects are claimed. The results of official tests, car- 
ried out at the Royal Experimental Institute at Ber- 
lin, with ‘‘ Klatte” chains of different kinds of steel, 
and also with an ordinary welded chain, show the 
great superiority in strength of these machine-made 
chains over the wrought iron welded chain. 

+8 

A TELEGRAPH KEY AND SOUNDER, 

The combination device shown in the illustration 
has been patented by Mr. Philip D. Cox. of Hawthorn, 
Florida, and presents some novelties in construction 
and arrangement of parts. The yoke of the sounder 
magnet is centrally let into the base, which is prefer- 
ably made hollow to admit of making the electrical 
connections of the instrument underneath. Thestand- 
ard is in the forin ofan arch in the lower part of which 
are journaled the trunnions of the key, and between 
its trunnions and the anvil contact, as shown in the 
sectional view, Fig..2, the key is apertured to receive 
a stud screwed into the base. On the threaded lower 
end of the stud, above the base, is a nut on which 
rests a spiral spring, whose upper end is received in a 
cavity in the under side of the key, while on the stud 
are nuts to adjust the lift of the key, a top jam nut 


anvil contact is pivoted the circuit-closing lever, and 
thekey and sounder is placed in the circuit by insert- 
ing wires in the binding posts at the rear, being 
operated in the usual way. 
———$$_$_$_—_> +o 
The Vanishing Mountains, 

In a paper which he recently read vefore the Scien- 
tific Congress at Paris, M. De Lapparent expressed 
the opinion that all mountains will vanish off the face 
of the earth in course of time. He declared that, if 
the actual natural forces at work upon our globe re- 

tain their present intens- 
ity, in 4,500,000 years all 
inequalities of surface will 
be leveled. He instanced 
as a striking example the 
reduction of the Ardennes, 
‘which were once.a chain 
of the Alps, but which 
had already shrunk to 
their present dimensions 
at the outset of the Ter- 
tiary epoch. The Alps, he 
said, exemplified the 
youth, the Pyrenees the 
maturity, and the moun- 
tains of Provence the de- 
clining years of mountain 
ranges, while the central 
plateau of France was typi- 
eal of theiv death and dis- 
solution.. 
——_+-oe—___ 
AN IMPROVED LITTER, 
By means of the simple 
litter shown in the illustra- 
tion a patient may be con- 
veniently carried to and 
transported in an ambu- 
lance or train, then succes- 
sively moved to the hospi- 
tal, to the operating table, 
and placed in bed, without being once bodily lifted, 
thus avoiding unnecessary pain and hemorrhages, or 
the complication of fractures. The improvement has 
been patented by Dr. R. Ortega, of Ciudad Porfirio 
Diaz, Coahuila, Mexico. Fig. 1 represents a litter of 
this kind as in actual use, Fig. 2 showing it set up as 
a temporary cot, Fig. 3 representing one of its side 
bars, and Fig. 4 the side bar joint. On the ends of 
the side bars are removable handles, connected by 
hooks with transverse cross bars, and the fabric used 
is preferably canvas covered by oilcloth. The fabric 
is made in two pieces, separated longitudinally at the 
middle of the litter, the two sections being united 
by a string passed through alternately arranged 
loops, along the line of separation. When the string 
is withdrawn from either end, the two sections ean be 
readily moved from under the patient, one to the 
right and the other to the left. The outer sides of the 
fabric sections have welts or sheaths through which 
loosely pass the side bars, portions of the welts being 
cut out to form hand holes for the carriers. The side 
bar joints, as shown in Fig. 4, are formed of threaded 
ferrules, through which extends a short piece of pipe 
embedded in a suitable substance, the side bars being 
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preferably of bamboo or similar light and suitable ma- 
terial. Each of the handles has a threaded head 
screwing on the end of a tube in the end of each side 
bar section, each head also having a _ transverse 
threaded aperture by means of which each handle 
may be arranged as one of the legs when the litter is 
set up asa cot. The side bar sections and handles 
may thus be readily taken apart and the entire litter 
packed in a very small bundle. A light awning for 
this litter is readily made of bamboo rods covered by 
a light fabric, the cover being arched by inserting the 


preventing accidental loosening. At the side of the| ends of the rods in apertures in the side bars. 
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The Awning over the Colosseum in Ancient 
‘ Rome. 
To the Editor of the SCIENTIFIC AMERICAN : 

In a late issue of the ScIENTIFIC AMERICAN your 
correspondent, writing from Rome, alludesto the awn- 
ing or canopy which is said to have been stretched 
over the interior of the Colosseum by the ancient 
Romans. The existence of such a canopy isa matter 
of general belief, and indeed is asserted by many mod- 
ern authorities. The ‘‘ Encyclopedia Britannica” (Tit. 
Amphitheater) and the *“‘ American Encyclopedia” (Tit. 
Colosseum) and ‘‘Chambers’s Encyclopedia” (Tit. 
Amphitheater) refer to it without question. In your 
paper of December 27, 1890, you print an extract from 
the St. James’s Gazette, under the heading ‘‘ Ancient 
Engineering Feats,” as follows: 

‘*Is Mr. Eiffel prepared to put an awning over Tra- 
falgar Square when the sun shines and remove it 
promptly, without the aid of a central support or steam 
engines, or even chains? The areaof the Colosseum is 
certainly not less. This may seem a trifling matter to 
the thoughtless, because they have never considered 
it. Roman engineers covered that vast expanse with 
some woolen material, and they worked the ponderous 
sheet so easily and smoothly that it was drawn and 
withdrawn asthe sky changed. The bulk of it must 
have weighed hundreds of tons, all depending by ropes 
from the circumference. But the ancients thought so 
little of this feat that they have left us only one trivial 
detail of the method.” 

The writer of the above does not mention the author 
by whom this ‘‘ trivial detail of the method ” isreferred 
to, and I have been unable to discover the passage. 
The only allusions to the awnings (velaria or vela) in the 
amphitheater which I have been able to find with the 
aid of a distinguished scholar in Roman literature are 
the following: Two or three lines in Juvenal (iv., 
122) speak of an admiring spectator of the games as 
follows: ‘‘He applauds the cuts and thrusts of the 
gladiator, and the stage machinery by which boys are 
raised up to the awnings” (velaria). 

Pliny (Nat. Hist., xix., 23) tells how certain fabrics 


came to be first used in Rome for ‘‘awnings (vela) over. 


theaters.” He also says they were placed at one time 
over the Sacra Via and the Forum of Augustus, but 
he gives no description of their arrangement and makes 
no special reference to the Colosseum. And finally, 
Lampridius (‘‘ Life of Commodus,” xiii., 17) makes the 
following statement about that genial emperor: ‘ At 
one time when he was fighting in the theater the popu- 
lace applauded him asa god, but he, supposing they 
were mocking him, ordered them to be set upon and 
slain by the sailors who managed the awnings (vela) in 
the amphitheater.” 

It is from such meager allusions apparently that the 
theory has been devised that an immense canopy, five 
and a half acres in area, was stretched across the am- 
phitheater and ‘‘drawn and withdrawn as the sky 
changed.” It seems to be supposed also that these 
changes were effected by manual power alone; but the 
‘*American Encyclopedia” suggests that machinery 
may have been employed, which was located in the 
upper part of the building. 

A very little reflection will show that the stretching 
and maintaining of such a canopy, to say nothing of 
drawing and withdrawingit, as the sky changed, would 
be a physical and mechanical impossibility. The 
strain of such an enormous fabric shaking in the wind 
would speedily have tornit loose from all supporting 
arrangements or have pulled the supports themselves 
out of place. Certainly the poles around the top of the 
wall, by which it is supposed to have been held, would 
have been totally inadequate. To draw the canopy to 
anything approaching a plane would have been im- 
practicable by any machinery whatever, stiJl more so 
by manual power. It would inevitably sag in the cen- 
ter, and every rainfall, however slight, would add im- 
mensely to its weight, while in case of a heavy shower, 
aninsupportable body of water would collect in the 
middle, and if there were an opening there, would de- 
scend in a cataract upon the performers in the arena. 
Imagine also the terrific noise of such a canopy flap- 
ping and pounding in the wind and the constant fear 
of the spectators that it would break away and fall 
upon them ! 

If withdrawn, it must have been pulled across from 
one side, which would cause the other to descend upon 
the audience; and how and where would such an im- 
mense bulk find storage room? If, on the other hand, 
we suppose it to have been divided into triangular 
sections, with their apices meeting in the center, we 
shall encounter not only most of the difficulties already 
referred to, but others equally insuperable. In such 
ease, the sections, being separated, could not sup- 
port each other, and nearly one-half the weight and 
strain of each would come upon its apex, held only by 
the ropes which extended to the opposite wall of the 
amphitheater. Without enlarging upon this point, 
nor upon the difficulties connected with any possible 
contrivance for spreading and furling the separate sec- 


tions, we may safely assert that no such supposed ar- 
rangement will bear examination. 

The most intelligible explanation of the awnings is 
found in Middleton’s ‘‘Remains of Ancient Rome” 
(ed. 1885, p. 321). After describing the projecting 
socketed corbels near the top of the outer wall of the 
Colosseum, and the holes through the cornice above 
them through which poles were passed, their lower 
ends resting in the corbels, the author proceeds as fol- 
lows: 

‘‘Other corbels on the inner face of the wall held a 
corresponding set of masts. The upper parts of each 
pair of poles were about 6 feet 3 inches apart, being 
separated by the thickness of the wall. They were 
probably strutted and lashed together so as to form a 
stiff support, as the strain of the ropes of the awning 
must have been very great. Theawning did not, as has 
been sometimes supposed, cover the whole ainphithea- 
ter; a thing which would have been practically impos- 
sible, owing to the enormous strain of so long a bear- 
ing, far beyond what any ropes could bear. It simply 
sloped down over the heads of the spectators in the 
cavea (the seated portion of the building), leaving the 
whole central arena unshaded. Corbels to support the 
lowest masts exist in the outer wall of the substruc- 
tures below the level of the arena. These poles rose 
out of the arena along the line of the fence wall that 
protected the podium (lower row of seats). There must 
have been many intermediate points of support at in- 
tervals up the slope of the seats, but no indications 
exist of any of these, owing to the complete removal of 
all the marble seats and decorations. A whole army 
of sailors were employed to extend and fur] the awn- 
ing.” 

In confirmation of this view of the arrangement of 
the awnings over the seats, I may add that some years 
ago, while inspecting in the museum at Naples frag- 
ments of wall plaster brought from Pompeii and scrib- 
bled over with “ graffiti,” or rade sketches of every sort, 
I observed one drawing which evidently represented 
several rows of seats in an amphitheater. Over the 
seats was distinctly shown an awning descending 
toward the arena, not in a line parallel with the slope 
of the seats, but with its lower edge somewhat elevat- 
ed, as if to permit an unobstructed view of the arena 
by spectators on the upper row. 

1t will be observed, however, that if there were but 
a single awning extending over all the rows of seats 
from top to bottom of the cavea, whose lower edge was 
raised enough to meet the requirements of spectators 
on the upper seats, it would furnish no shade at.all to 
those on the lower tier, and especially to occupants of 
the podium, which was the lowest tier of all and was 
reserved for the greatest dignitaries of the state. It is 
hardly probable, therefore, that Middleton is correct 
in assuming there was only one. In fact, thecitations 
we have given above from Latin authors all refer, not 
to the ‘‘awning,” but the “‘awnings” (vela). The ex- 
planation is simple, when the arrangement of the seats 
is understood, and any good picture of the Colosseum 
as itnowappearsis examined. ‘“Chambers’s Encyclo- 
pedia” says: “ Besides the podium, there were three 
tiers or stories of seats corresponding to the external 
stories. The first of these is supposed to have con- 
tained twenty-four rows of seats and the second six- 
teen. These were separated by a lofty wall from the 
third story, which contained the populace.” The pic- 
ture will show that each of these tiers, or stories, was 
so far below the one next aboveit that alow awning 
over the lower tier would be entirely overlooked by 
spectators in the upper one; each tier of seats thus 
having an independent awning. Bythisarrangement 
not only would the arena bein full view of all the 
spectators, but the spectators would themselves all be 
visible from all parts of the arena. Withasingle awn- 
ing, however, these conditions could not be secured, 
unless its lower edge were unduly elevated, especially 
at the two ends of the arena. We know that the per- 
formers were in fact able to see the entire audience, 
for victorious gladiators were expected toawaitits sig- 
nals of thumbs reversed or otherwise, commanding 
death or life to the vanquished, and to be governed by 
the majority vote. 

If the above theory is correct as to the plan of the 
awnings, it is evident that there was no occasion to 
“draw and withdraw them as the sky changed.” Un- 
doubtedly there was a corps of attendants, probably 
sailors, to look after them; but perhaps hardly ‘‘an 
army.” It would seem that these attendants served 
as a police or military guard also, and as such took the 
order from the Emperor. Commodus to fall upon the 
audience, which is referred to by Lampridius. 

HENRY T. BLAKE. 

New Haven, Conn., November, 1894. 


Electric Heating of Cars, 

In a paper read before the meeting of the American 
Street Railway Association at Atlanta, Mr. E. C. Fos- 
ter, referring to the electric heating of cars on trolley 
lines, stated that his experience showed that to raise 
the temperature of such cars 40° F. above the outside 
air, as much energy was required as to propel the car, 
and hence is not economical, 
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Curious Forms of Money. 

The cured skins of wild animals constitute one of 
the earliest forms of currency known, and, while em- 
ployed in the most ancient times, are not yet disused 
in some parts of the world. Such a medium seems ap- 
propriate among’ those who subsist by the chase, as 
all primeval peoples must in some degree, and it is not, 
therefore, surprising to find that,in the transactions 
of the Hudson Bay Company with the Indians, the 
unit of value by which the price of other articles is 
reekoned is the beaver skin. Attemptsat a bidermatic 
currency, which should also include the skins of otters, 
may have been made among these conservative ab- 
origines, but if so, they have always failed. Other 
skins, it is true, as well. as those of the marten, the 
Arctic fox, and many others, pass readily in’ that 
northern commerce, but their ratio of value is con- 
scientiously determined by the beaver skin. 

In the Portuguese possessions of Angola, before the 
year 1694, the circulating medium consisted of small 
mats woven from a species of straw, and which the 
natives called libongos. Each}libongo represented a 
value of five reis. The substitution of copper coin 
for this curious straw money came near bringing about 
a revolution, and was the cause of the death of many, 

The shells of certain mollusks have long been used 
as Money. among some peoples, and among such shells 
may be mentioned the cowry, which constitutes the 
money of the natives of English India, the Soudan, 
the coast of Africa, etc. 

The American Indians of the Atlantic coast made 
their money, or wampumn, from the shells of the round 
clam and the columzlla of a species of Buccinum. The 
use of this money extended at an early period to the 
far West, and the people of this part of the country 
received it in exchange for the products peculiar to 
their region. 

Upon the Pacific coast the money was often formed 
of a mollusk that is very abundant upon the coast of 
the Vancouver Islands, the Dentalium entalis. The 
shells, which are naturally perforated, were strong, 
and used as an ornament as well as for commercial ex- 
change. The monetary unit was the fathom, which 
was calculated from the length of the arms stretched 
out on each side of the body. 

The Indians of Bear River use, as money, disks cut 
from the very thick shell of a species of Saxidomus. 
These disks are perforated and strong, and the money 
thus manufactured is called ha-wok. 

Among the islanders of Santa Barbara, the shells of 
Olivella biplicata are employed as money under the 
name of kol-kol. A good horse may be purchased 
for a string of these shells. 

As a medium of trade among the aborigines of Cali- 
fornia, sea-ears or abalones (Haliotides) have been high- 
ly esteemed both for their beauty and their importance 
when used as shell money, the shells in the latter case 
being cut into strips of from one to two inches in 
length, according to the curvature of the shell, and 
about one-third as wide as long. These were strung 
on a string and used both as money and ornaments. 
The string bore the name of uhl-o or aulone. As an 
illustration of the purchasing power of an abalone, it 
may be stated that in New Mexico a horse has been 
traded for a single shell. 

From the reign of Henry I. down to the period of 
the establishment of the Bank of England, the legal 
tender money of England was fabricated out of wood. 
This instrument was called an exchange tally, and, 
by virtue of it, the holder was entitled to receive from 
the Crown the value prescribed thereon. It really con- 
sisted of one-half of a four-sided rod or staff, en which, 
when in its entire state, the sum it purported to repre- 
sent was carved in transverse notches, varying in 
width for thousands, hundreds, scores, pounds, shill- 
ings, and pence. These signs were for the unlearned. 
For the advantage of those who could read, the sum 
was written in ink on two opposite sides of the staff, 
and, finally, with a knife and mallet the staff itself 
was split in two, longitudinally. One-half, called the 
tally or check, was given to the person for whose 
service it was intended; the other half, called the 
counter tally, was laid up for safe keeping until its 
corresponding tally should be brought in by the per- 
son who had last given value forit. Its intrinsic value 
was, of course, only that of the wood of which it was 
composed, but, by representation, it denoted large 
sums. It was a current token of real money, and 
served actually to distribute it from man to man by 
this exchange. 

From this primitive tally was derived the Exchequer 
bill, first introduced in 1696, by Mr. Montague, the 
Chancellor of the Exchequer. The word “bill,” too, 
was no doubt derived from the old French ‘bille,” 
which means a staff. Bank post bills and bills of ex- 
change in ourown day come from the same wooden 
base, and soldiers in England are still said to be 
“billeted,” because formerly they tendered wooden 
‘‘billes” or tallies to the victualers upon whom they 
were quartered. Inolden times, officers of the army 
who were taken into the king’s own pay were said to 
be put on the staff, that is, they were paid with ex- 
chequer tallies, or wooden money. 
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GEORGE HUNTINGTON WILLIAMS, 
(Continued from first page.) 

city. Thence he passed to Amherst College, where 
he was graduated in 1878, standing high in his class. 
He promptly began a post-graduate course, and then 
went to Germany, where, after preliminary studies in 
Brunswick and Gottingen, he settled in Heidelberg 
and devoted himself chiefly to the study of geology, 
and especially to petrography, which branch he pur- 
sued under the direction of the great Rosenbusch. His 
inaugural dissertation on the ‘‘ Eruptive Rocks of the 
Vicinity of Tryberg in the Black Forest” gained for 
him in 1882 cum summa laude the degree of Ph.D. He 
returned home during that winter, and early in 1883 
received an appointment as associate in the Johns 
Hopkins University, in Baltimore. Twoyearslater he 
was advanced to the grade of associate professor, and 
in 1892 was given full possession of the chair, with the 
title of professor of inorganic geology. 

From 1883 till his death—only a little more than a 
decade—he developed the course of study in his de- 
partment and attracted students from all over the 
United States to the new university. If at the outset 
his inexperience as a teacher made him feel doubtful 
as to the results, the full classes that came to him soon 
dispelled all fears and were but a just tribute to his 
ability, tireless energy, and personal magnetism. 

Dr. Williams also grew as a scientist. Maryland con- 
tains a representative of every geologic period from 
the earliest to that now in progress. Indeed, it may be 
said without exaggeration that no State in the Union 
contains a fuller geologic sequence, and there are few 
areas of like extent in the world where the record is so 
complete. He was quick to take advantage of this 
fact, and his earliest work was along theline of micro- 
scopic examination of the structure of the rocks of the 
vicinity. This was his specialty, and the United States 


Geological Survey promptly sought his aid. There is: 


not space toeven mention the titles of his individual 
investigations, and later more competent authority 
will discuss them in detail. We can only refer to a few 
of his larger researches. As early as 1886 the Geologi- 
cal Survey issued as a special bulletin his studies of 
‘The Gabbros and Associated Hornblénde Rocks in 
the Neighborhood of Baltimore, Md.” (78 pp.), and in 
1890 they. published his work on ‘‘The Greenstone 
Schist Areas of the Menominee and Marquette Regions 
of Michigan” (241 pp.) From his work in Maryland 
grew the preparation of a geologic map of the State 
which, with researches on the crystalline rocks, have 
not, as yet, been completely published by the Geologi- 
cal Survey, but in 1892 he published through the Johns 
Hopkins Press two valuable maps of the vicinity. of 
Baltimore, one of which was a topographic map, the 
other a geologic map. The latter was printed upon 
the topographic map to represent all the rock forma- 
tions. Eighteen separate types were shown. The 
geological aspects of the neighborhood of Baltimore 
were popularly presented by him in an address en- 
titled, ‘‘ The University and its Natural Environment,” 
delivered before the university authorities on Com- 
memoration Day, February 22, 1892. It was about this 
time that he edited a ‘‘Guide to Baltimore” for the 
meeting of the American Institute of Mining Engineers 
held in that city, which contained his valuable paper on 
the ‘Geology of the Crystalline Rocks,” together with 
two maps made byhim. Prof. Williams also prepared 
‘* Notes on the Microscopical Character of Rocks from 
the Sudbury Mining District, Canada,” for the Geo- 
logical and Natural History Survey of Canada. 

His entire bibliography, as published in the ‘ Bibli- 
ographia Hopkinsiensis,” includes some seventy-two 
titles. Besides the papers previously mentioned, his 
‘* Notes on the Minerals Occurring in the Neighborhood 
of Baltimore” (1887) and his ‘‘ Geology and Mineral Re- 
sources of Maryland” (1893), deserve worthy notice, and 
also his more recent ‘‘Geology and Physical Geogra- 
phy of Maryland ” (1894). He was the author of ‘ Ele- 
ments of Crystallography for Students of Chemistry, 
Physics and Mineralogy” (New York, 1890), and for 
which he made all the drawings. This book has been 
said to be ‘‘ the best text book on the subject written 
in this country.” At the time of his death he had in 
preparation a work on the microscopic structure of the 
rocks of North America, for which he had accumu- 
lated much material. 

Professor Williams was a member of the Inter- 
national Jury of Awards in the department of mines 
and mining of the World’s Fair held in Chicago dur- 
ing 1893, and in connection with the special exhibits 
of his State edited the work entitled ‘Maryland: Its 
Resources, Industries and Institutions,” which was 
published by the State Board of Managers for the 
World’s Fair Commission. He also wrote the ‘Mineral 
and Petrographical Exhibits at Chicago” for the 
American Geologist. -His other editorial work in- 
cluded the supervision of the terms in mineralogy and 
petrology for the ‘‘Standard Dictionary,” also he was 
on the staff of the present revision of ‘‘ Johnson’s 
Cyclopedia,” and he was an associate editor of the 
Journal of Geology. 


ciety of London and the French Mineralogical So- 
ciety abroad. While at home, besides his member- 
ship in the American Association for the Advancement 
of Science, he was connected with the Geological So- 
ciety of America, in which organization he held the 
high office of vice-president at the time of his death. 
Professor Williams was also a member of the Inter- 
national Congress of Geologists, and when that con- 
gress met in Washington in 1891 he was one of the 
managers who conducted its members on the excursion 
to the canyon of the Colorado. 

In April of this year he was called upon by the 
United States Geological Survey to prepare a map of 
the Potomac River and Chesapeake Bay, and at the 
close of his work at the university, in order to secure 
certain necessary material, he made a trip down the 
Potomac River. Then he went to Utica to visit his 
parents before taking his much-needed vacation, but 
in a few days he was taken ill with a malarial fever, 
which soon developed into typhoid and terminated 
fatally on July 12, A career which seemed to hold the 
certainty of further and more golden fruition was 
thus prematurely brought toa close. He had accom- 
plished so much in the few years of his active life that 
there seemed to be no professional heights to which he 
might not hope to soar and no honors too great but 
that he might hope to receive them, and yet the 
cherished ideals of his life were but half attained 
when the end came. How few of us have done so 
much with.the talents at our disposal ! 

In the autumn a meeting was held in Baltimore at 
which his colleagues paid reverence to the memory of 
their deceased associate, and a committee was ap- 
pointed to select a suitable permanent memorial com- 
memorative of Professor Williams. This will, in all 
probability, be a portrait which will be hung in Mc- 
Coy Hall of the Johns Hopkins University, in honor 
of the young scientist who did so much for the glory 
of American geology. 

a a 


THE AMERICAN TYPEWRITER. 


The typewriter shown in the annexed illustrations 
has the merit of being one of the least complicated in- 


THE AMERICAN TYPEWRITER. 


struments yet invented for the purpose, and notwith- 
standing its great simplicity, it will do work that does 
not suffer by comparison with that done on costly and 
more complicated machines. The alignment is perfect, 
and the letters and characters being printed directly 
witbout an inking ribbon, are clear and distinct. 

The machine has all the advantages of high-priced 
machines, with exception of great speed and manifold- 
ing; still, with practice, work can be done quickly and 
neatly. The machine is well and strongly built, and 
the working parts are few and not delicate. It hasa 
paper feed that is all that can be required, and there is 
nothing about the machine that is liable to break or 
get out of adjustment. 

Although this typewriter is adapted to commer- 
cial work and general writing, it would seem that 
the low price would make it available for young 
people. In the hands of a bright boy or girl a machine 
like this is one of the best of educators. 

The manufacturers state that in the short time this 
machine has been on the market the sales have 
reached 3,000, all of which are giving good satisfac- 
tion. The machines are made by the American Type- 
writer Company, of 267 Broadway, New York City. 

——_——_—————_>+ 0+ ___—_. 
Alcohol from Apples. 

Vivien and Dupont have experimented as to the 
manufacture of alcohol from apples. One hundred 
quarts of apple juice, weighing 233 pounds, contained 
89°75 per cent of water, 0°30 per cent of ash, 2°04 per 


-He was a member of many scientific societies, and | cent of pectin bodies, and 2 per cent‘of cane sugar, 2°97 


among these may be mentioned the Geological So- 


per cent dextrose, 8°50 per cent levulose, and 0°84 per 
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cent. of other sugars; total sugars, 1431 per cent. 
On adding phosphoric acid, potash, and ammonia 
(or sodium nitrate) the. fermentation proceeds. as 
quickly and completely as with turnip juice, and. by 
this means 5 per cent of alcohol is obtained from the 
apples. This alcohol was considered to be of better 
quality than the ordinary alcohol from cider. _The 
grounds remaining compose 18 per cent of the apples 


taken, and contain 2°5 per cent of sugar. 
8 2 


What is Your Weight?* 

Many. persons weigh themselves frequently and im- 
agine that they know their weight. Sweet illusion! 
Nothing is more difficult than to know one’s weight 
exactly, even with access to first class scales. We hear 
one say, “I am making flesh, I have increased 2 
pounds;” and another, “I am getting into form, I 
weigh 3 pounds less;” but while I do not wish to make 
myself disagreeable, especially to people who keep ac- 
count of their weight, Iam convinced that in most of 
such cases there is really not an ounce of gain or: loss; 
or, if there is any variation, it is not what the scales 
record. A lady goes into a store, weighs herself, and 
receives a card: August 15, 120 pounds. She goes to 
the country, and returning after several months weighs 
herself again in the same store and receives a card, on 
which she finds inscribed : November 22, 126 pounds. 
She has gained 6 pounds in three months and ascribes it 
to the change, the fresh air, etc. She feels happy—good 
weight, good health. But is this increase real? In 
nine cases out of ten it is only apparent, due mainly to — 
wearing more or heavier clothes, thicker boots, ete. 
The ordinary methods for determining variations in 
weight give absolutely fallacious results. The causes 
which influence weight are numerous, and rarely taken 
into consideration. For example, was the weight 
taken immediately after breakfast, or long after? Or 
following active exercise attended with free perspira- 
tion? Again, many people, even educated people, 
have extraordinary ideas as to what affects the weight 
of the body. Have you not been asked more than once 
if it is true that one weighs less after meals than be- 
fore? Asif every additional weightin the pocket or the 
stomach were not necessarily revealed by the balance. 
The fact is that people are in the habit of weigh- 
ing themselves, for good luck, one day after breakfast, 
another day before dinner, another day with heavy 
clothes on, another day when it reins, etc. Add to this 
the errors of the scales, and who can say that he knows 
exactly his own weight or range of variation? One’s 
weight is like a mobile expression—it changes every in- 
stant. The study of this matter is, nevertheless, of con- 
siderable physiological and hygienic importance—a fact 
of which I have become thoroughly convinced in the 
course of over ten years’ investigation of the subject. 

The inaccuracy of ordinary balances, such as one 
finds in hotels, at railway stations, etc., determined me 
to make a portable balance to weigh a hundred kilo- 
grammes (220 pounds), and to be exact to within an 
ounce, and since then I have weighed myself regularly 
every day at the same hour in the morning and under 
identical conditions, and to-day I possess a record of 
five years of experiments conducted with the utmost 
precision. Every day when weighing myself I record 
the barometric and hygrometric variations, the tem- 
perature, and the dinner menu for the day. Theseex- 
periments have convinced me more than ever that our 
weight is in a perpetual state of fluctuation. After 
eliminating the errors of the instrument, our weight 
varies, subject to innumerableinfluences. After break- 
fast, on a warm day, one loses more than 150 grammes 
an hour. How then are you to arrive at your true 
weight when it is subject to such incessant fluctuations? 
When we remember that 70 per cent of our body is 
water, there is little difficulty in understanding that 
our weight must vary continually with the transpira- 
tion of moisture; moreover, it varies with the pressure 
of the atmosphere. The mere variations in atmo- 
spheric humidity suffice to account for a change of 
more than a pound, and other causes may suffice to ac- 
count for another pound. 

The person who weighs only at intervals may infer 
from this that he is growing lighter or heavier, but the 
conclusion is unwarranted. There are some people, on 
the other hand, who will tell you that their weight 
never changes. This, too, is an error; itis constantly 
fluctuating. The faultis generally that the scales used 
do not record variations of a pound orso. For ordi- 
nary purposes this is of no consequence, but for re- 
cording changes of weight in sickness it is of very seri- 
ous moment. The scales are not without their im- 
portance in medical practice, especially with infants. 
The weight of an infant increases in definite proportion 
during the first weeks of life, and there can be no de- 
parture from this regularity of increase without im- 
pairment of health. For adult persons, too, it is good 
to consult the scales, for they are the barometer of 
health. Any sudden increase of weight, amounting to 
a pound or so in a day. indicates a tendency to disease. 
It is evidence of health when the weight does not fluc- 
tuate more than three or four ounces from day to day. 
Great fluctuation implies functional derangement. 


*Dr. Henri de Parrville, in Le Correspondant, 
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BRUNSBUTTEL LOCK. 


INTERIOR OF BASIN IN 
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THE LOCKS AT THE ENDS OF THE CANAL BETWEEN 
THE NORTH AND BALTIC SEAS, 

We are now separated only by months instead of 
years from the day on which this great canal—so im- 
portant as a means of defense and also from a com- 
mercial point of view—will be opened to the world. 
We publish herewith some engravings which will give 
uhe reader an excellent idea of the present condition 
of the locks at the ends of the canal, and a little ex- 
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for its completion, only the massive tops of the ma- 
sonry showing above the water. 

The northern basin of the lock will be arranged for 
vessels entering from the Baltic and the southern one 
for vessels passing from the canal to the Baltic. The 


dimensions of the new lock are enormous; the availa- 
ble space between the gates is about 492 feet, the great- 
est breadth 82feet. and the depth 32 feet. Vessels 
492 feet long can pass through the lock, while our larg- 
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sure incase of high tideorother emergency. Eastward 
of the old Holtenau lock the canal widens to over 300 
feet and forms an inner harbor that connects with the 
harbor on the north side where the government col. 
lects its revenues, and from here opens into the double 
lock. The locks will generally be open, for there isno 
flood tide in the Baltic Sea, and will need. to be closed 
on special occasions that will not amount to more than 
twenty-five days in the year, while the lock on the 


THE NORTH SEA—BALTIC CANAL—HOLTENAU LOCK. 


planation in connection therewith will not be out of 
place. 

Next June, or July at the latest, the canal will be 
ready for business. Just eight years will then have 
passed since the laying of the corner stone on June 8, 
1887. On September 1, of this year, the chambers or 
basins of the lock on the Baltic Sea, near Kiel-Holte- 
nau, were filled with water that was brought before- 
hand from the Eider Canal by means of culverts, and 
was dammed up to a depth of about 37 feet; so that 
one of the most interesting portions of the structure is 
now forever removed from sight; a smooth, mirror- 
like surface stretches over work that required years 


est war vessels are not more than 367 feet long and 68) North Sea can be kept open only three or four hours 


feet wide, having a draught of 27 feet 10 inches. 
largest transatlantic steamers measure 557 feet 8 inches 
rin length and 72 feet in breadth, with a draught of 26 
feet. 

Excepting the locks at Bremerhaven, there are no 
others as largein the world. In the Kiel-Holtenau lock, 
which is of about the samme size as the lock at Bruns- 

; buttel, several steamers or sailing vessels can pass 
through the two chambers at the same time. 

The locks are operated by hydraulic power. In the 
center of the basin there are light, inswinging gates, 
calculated to relieve the main gates of part of the pres- 


The | during each flood tide. 


With the completion of this lock we reach an im- 
portant point in the construction of the canal, which 
is rapidly approaching its conclusion, and the celebra- 
tion that will mark this important day. 

Let us now turn our attention to the Elbe lock. 
From the Elbe one passes first to the outer harbor, 
which, at the quays on the western and eastern sides 
of the Elbe, measuring 1,509 feet and 918 feet respec- 
tively, offers accommodation for ships waiting to pass 
through the locks. This outer harbor is more than 
300 feet wide and opens into the immense double lock. 


INTERIOR OF BASIN IN HOLTENAU LOCK. 
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Beyond the Elbe lock stretches the inner barbor, | 


which is about 1,557 feet long by 656 feet wide, at the 
widest place, and then narrows down to the regular 
width of the canal; that is, 229 feet. 

But let us return to the lock. The two basins are 
contiguous and parallel, and each basin is provided 
with three sets of gates that are to be closed every 
four hours. The foundation of the Elbe lock was 
built mostly dry. The walls consist of brick and 
square blocks of stone, the latter showing in some 
parts, while other parts of the visible portions of the 
walls are covered with cement. The projecting cor- 
ners, sills, recesses for the gates, and other trimmings 
are made of stone. In the Brunsbuttel lock there are 
altogether 103,332 square yards of masonry. The walls 
are provided with supply channels to be used in filling 
the locks, the water for this purpose being taken from 
theinner harbor. These channels can be closed water- 
tight. Pontoons will be used for closing the basins 
watertight in case repairs are being made. In this 
lock, as in the lock at Holtenau, there are the neces- 
sary hydraulic motors and other machinery, all oper- 
ated from a central machine station. The illustra- 
tions, for which we are indebted to the Ilustrirte Zeit- 
ung, show the interiors of the locks. 

+o 
About Engravings. 

Not every one who reads the newspapers and looks 
at the engravings in print knows how they are made or 
what process is used in producing the different effects. 
The Newspaper Union undertakes to tell how the 
variety of kinds are produced: 

A half-tone is made direct from a photograph, and is 
the closest possibie counterfeit of the original that can 
be produced. Itis not suitable for newspaper work, 
but works well on any supersized and calendered stock. 
An electro from this necessitates a separate operation, 
and the price of an electro does not include the making 
of the half-tone. 

A zine etching is made only after the subject is first 
plainly shown in black ink upon white paper. Pen 
and ink drawings of original drawing subjects are in- 
dispensable, and may be made either from a photo- 
graph or other iilustration. This drawing is photo- 
graphed upon zinc, the superfluous metal eaten away 
by acids, and an electrois made from theskeleton which 
is left. Price of the drawing and zincetching is not in- 
cluded in the price of electro. Zinc etchings are suita- 
ble for newspaper work, and are inexpensive. 

Woodcuts are made only by drawing upon wood, 
and cutting out superfluous portions. They are neces- 
sary only for the finest work, not so good generally as 
half-tones, are slow to make, and expensive. 

8 
AN IMPROVED SLEIGH KNEE, 

The illustration represents an improveuient in sleigh 
construction for which a patent has recently been 
granted to Mr. L. L. Chaffin, of Monticello, Minn. 
The attachment of the knee to the runner is shown in 
one of the views, and the knee itself, shown separately, 
is forked at its upper end, spaced groups of bearings 
rigid with the beam receiving the upper forked arms 
of the knee between themselves, where they are held 
by a pivotal] bolt. A continuous brace, having an eye 
through which the pivotal bolt is passed, is fastened 


CHAFFIN’S SLEIGH KNEE. 


atits front and rear ends to the runner, and another 
brace extends diagonally from the front end of the 
runner to the inner end of the bolt. 
a i 
The Shepherd’s Telephone. 

The use of the telephone on Australian sheep ranches 
is becoming common. Itsemployment is mentioned 
on the Clark ranch in Montana, where all the sheep 
and shepherdsare watched and handled telephonically, 
by means of six stations all communicating with a cen- 
tral point, from which come weather signals, orders, 
ete, 


A CURIOUS BICYCLE, 


One of the most curious sights that has lately been 
seen in the streets of New York is what has felicitously 
been called the Kiffel Tower Bicycle. This machine is 
constructed on the same principle as an ordinary 
safety, but it has a frame superstructure which carries 
the rider at a distance of some ten feet from terra 
firma. This machine is frequently seen on the avenues 
of the city, and the rider easily overtops the ordinary 
lamp post along the route of travel. He seems to have 


THE EIFFEL TOWER BICYCLE, 


perfect control over the machine, which he can drive 
at quite a good rate of speed, taking sharp corners 
with perfect ease and apparent safety. This bicycle is 
mounted from behind in the usual way, but it has to 
be held by attendants while mounting. The owner 
sometimes places the machine against a wall and 
mounts from a standstill, but, of course, in the city 
this is not always practicable. 

There is considerable difficulty in driving the bicycle 
up hill, owing partially to the weight, the length of 
the sprocket chain and the balance of the machine. 
The sprocket chain extends from the upper sprocket 
wheel to the rear wheel, and the lateral swing or play 
of the chain is prevented by a guide roller mounted 
just above the back wheel. The front wheel measures 
28 inches, the rear wheel 36 inches, and the extreme 
height is said to be 13 feet. The machine was con- 
structed in England, but the American Dunlop tire 
was applied after it arrived in this country. The ad- 
venturous spirit who has been seen riding this re- 
markable wheel is usually accompanied by a number 
of companions who serve as a sort of bodyguard and 
prevent vehicles and pedestrians from obstructing the 
way. 

8 ee 
Natural Soda in California, 


California is one of the few localities in the United 
States where natural soda is found. The geograph- 
ical occurrence of this substance in the United 
States is principally confined to the arid regions of 
the Great Basin, especially to the soda lakes near 
Ragtown, Nev. ; Mono Lake, Mono County, and Owens 
Lake, Inyo County, Cal.; and Albert Lake, Or., and 
to many dry deposits and incrustations in the same 
region. A full chemical discussion of the nature of 
natural sodas and their technology, together with 
numerous analyses of the waters of the soda lakes 
and dry deposits, are given by Dr. T. M. Chalard in 
Bulletin No. 60 of the United States Geological Sur- 
vey. The lakes, as shown by Messrs. King, Hague 
(fortieth parallel, II.) and Russell (Eighth Annual Re- 
port and Monograph XI., United States Geological 
Survey) are, for the most part, the residues left by the 
evaporation of larger bodies of crates, the shore lines 
of which can be traced at considerable distances, some- 
times several hundred feet above the present beaches, 
showing that the old lakes covered wide expanses of 
the present desert. 

The concentration by evaporation of the waters of 


the former lakes has increased the proportion of their; 


mineral salts, and sometimes this concentration 
reaches the crystallizing point, when the sodium 
carbonate appears as a white incrustation on the sur- 
face and shores of the lake. The orig*n of this salt 
is explained by the geology of the region where it 
oceurs, which is given in the reports above referred 
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to. Mono and Owens Lakes, in this State, are out- 
side the great hydrographic basin of Lake Lahontain. 
Professor Russell describes the geography and geology 
of Mono Lake in the Eighth Annual Report of the 
United States Geological Survey. Its hydrographic 
basin has no outlet, but streams and springs feed the 
lake, and the only escape for the water is by evapora. 
tion. The ancient shore lines can be traced far up on the 
sides of the Sierra Nevada, which formed the western 
shore of the ancient lake. There are springs in the 
bottom of the lake and near its shores. They are 
especially abundant near the base of the mountains— 
the seat of former orographic movements—and a belt 
of hot springs extends along the range for hundreds 
of miles. Just south of the lake is a series of voleanic 
cones known as Mono craters, so that the locality isone 
of former voleanic activity. The high saline contents 
of this and other lakes is due to the gradual concentra- 
tion of its own water supply.—Min. and Sci. Press. 
—_——__— +2 
Guard Rails. 

The Roadmaster and Foreman says: ‘‘We were 
very much interested in the New England Roadmas- 
ters’ Association’s report on guard rails. The conclu- 
sions of the committee were about in accordance with 
the usual practice on the best roads of the country. 
The length of guard rail reeommended is not less than 
12 feet. But we rather like the length of 16 feet. The 
purpose of the guard rail being to so guide the wheels 
that they will not take the wrong side of the frog, or 
pass over it with unnecessary jar, it is plain the guard 
rail need only be long enough to produce this result. 
Any additional length is mere waste. For all practical 
purposes 16 feet is sufficient. With this length we 
could have acurved portion of four feet at each end 
and astraight portion of eight feet in the middle. A 
curvature of two inches at the end is sufficient. No 
greater mistake can be made than in having the curve 
at ends of guard rails too stiff. When the curve is short 
and stiff, the approaching wheel strikes the guard rail 
at such an angle as to impede its progress, and cause a 
very decided jerk. As evidence of this notea guard 
rail that has avery stiff curve. Not only does it cause 
a jerk when the wheel strikes the guard rail, but the 
wheel is veered out of its proper position, and before 
it rights itself a succession of jerks follow that are 
injurious to the track and rolling stock. It is there- 
fore very important that the curve be as slight 
and gradual as possible, so that the sides of the wheel 
flange will strike the guard rail and glide along 
without any jerk, or without being retarded until it 
reaches the straight portion of the rail and passes over 
the frog without any jerk or jar. Everything should 
be so arranged that the wheels will pass over the frog 
squarely, and the only way this can be accomplished is 
to have nothing impede the progress of one of the 
wheels. The more gradual the curve, the more nearly 
this can besecured, as there is no facing surface for the 
edge of the flange tostrike. Careful attention to these 
little details in the arrangement of the guard rail will 
save time, trouble and expense.” 


0 
SIMPLE ELECTRIC MOTOR, 


The electric motor shown in the annexed illustration 
is capable of use for driving mechanical signs, toys, 
and other devices requiring avery small amount of 


SIMPLE ELECTRIC MOTOR. 


power; but it finds its principal use as an instructive 


; toy. 


It is provided with a bichromate battery capable of 
developing sufficient current for running the motor at 
a high rate of speed. The armature can readily be de- 
tached so as to permit of using the field magnet for ex- 
perimental purposes, 

The entire apparatus, including battery and a few 
charges of bichromate of potash, is furnished for $1, a 
common tumbler being used for the battery cell. This 
motor is manufactured by the Wood Novelty Concern, 
of 46 Cortlandt Street, New York. 
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Hazing a Custom to. AbokKshy 

The Western Druggist makes this. pertinent in- 
quiry: ‘Is the spirit of savagery creeping into our 
American universities? Hazing, in all conscience,” 
the writer goes on to say, ‘'is bad enough, and bar- 
baric enough ; but what must be the mental condition 
of ‘students’ who would run the risk of. committing 
murder for the sake of indulging in a ‘practical joke’? 
Not enough that chlorine gas was discharged with 
fatal effect into a hall filled with students of Cornell 
University ; not enough that this crime found its imi- 
tators in the university at Lawrence, Kan., where bro- 
‘mine was similarly used (charged, in both instances, to 
the students of the pharmacy departments); now the 
list of these heinous jokes has been extended by the 
action of undiscovered individuals who burned a lot 
of cayenne pepper in the rooms occupied by the lady 
students of Northwestern University at Evanston, 
Ill., causing untold suffering to the students there as- 
sembled in meeting, and even prostrating a number 
who had inhaled a larger proportion of the penetrat- 
ing, irritant fumes. The authorities are derelict in 
the execution of their duties if they do not discover 
the perpetrators of these crimes and make such an 
example of them as to deter in the future all evil-in- 
tentioned imitators,” 

8 
THE HOLMAN LOCOMOTIVE, 

So much has recently appeared in the columns of 
the daily press and also of the European technical 
press in connection with the so-called “Holman” 
locomotive, and its trial by the Minneapolis, St. Paul 
and Sault Ste. Marie Railroad Company, that definite 
information concerning same will no doubt be ap- 
preciated by the railway world and others inter- 
ested. As will be seen by the accompanying illus- 
tration, reproduced from a photograph taken in the 
yards of the “Soo” Railway, the “ Holman loco- 
motive” in question is nota 


| ®ppliances of the British industry, in which the high- 
est. skill of the operators, due to special training from 
earliest youth, compensated for the lack of ingenuity 
displayed in the construction of the tools used. In 
the case of watches, as with so many other mechanical 
productions, the brain capital expended in the em- 
ployment of construction of machines bears fruitful in- 
terest in the shape of less skilled labor required in 
their use. The same thing may be observed through- 
out the whole range of mechanical industry. The file, 
the hammer, and the chisel are the primitive tools of 
the engineer, requiring simple inventive power in their 
inception, but great skill in their use. The planing 
machine, by which the same end is obtained mechani- 
cally, of producing a flat surface, as was got originally 
by chipping and filing, reyuired knowledge and skill 
for its production, but a comparatively small amount 
of those qualities for its operation, The same thing is 
true, even to a greater extent, in the case of the still 
more modern machine tool, the milling machine, which 
is often attended by boys, possessing no mechanical 
knowledge whatever, during its production of finished 
forms such as would have required a highly skilled 
workman in former days. 

The beautiful machines referred to by the author 
in his paper, examples of which were shown at the 
meetings, carry the same principle many steps farther. 
As was remarked, the machine shown for making 
watch screws may be said to stand in the same rela- 
tion to ordinary engineers’ machine tools as costly 
gems to common building stones. 

Mr. Hewitt commenced his description by dwelling 
upon the difficulties experienced by watchmakers in 
old times, when there was no general standard for di- 
mensions and pitch of screws, or form of thread. Such 
was necessarily the case with hand work, but a ma- 
chine can be depended upon to turn out many thou- 
sands of parts exactly similar, so that a screw couid be 


locomotive at all. On the : 5 
contrary, it isone of the rail- 
road company’s regular 17x24 
inch, eight wheeled Bald- 
win locomotives, placed on 
experimental trucks, for the 
purpose of demonstrating 
the possibility of decreasing 
the piston speed for a given 
rate of progress. The rail- 
way company is not inter- 
ested in any manner in this 
device, the engine simply be- 
ing leased to Mr. Holman for 
the above mentioned pur- 
pose. The engine up to date 
has not been in service ex- 
cept for a few days in the 
yards of the company at 
Minneapolis, although it is 
expected that a road trial will 
shortly be made. Without 
expressing any opinion as to 
the merits of the device, it 
would seem that even for 
the purpose of demonstrating the theory it would 
have been better to have dispensed with the front 
set of Holman trucks and obtained the necessary 
height for the front end of the locomotive by block- 
ing on the top of the ordinary engine truck. This 
would have avoided much of the complication which 
at present attaches to this experimental device, and 
rendered it much less liable to accident. When the 
actual trial occurs, we will endeavor to supply our 
readers with a full account of the performance of the 
engine.—The Railway Review. 
+ 0 
Standard Screws for Watches. 

A general meeting of the Institution of Mechanical 
Engineers was held in London, October 24, the presi- 
dent, Professor Alexander B. W. Kennedy, occupying 
the chair. One of the papers read and discussed was 
“The Manufacture of Standard Screws for Machine- 
made Watches,” by Mr. Charles J. Hewitt, of Prescot. 

Mr. Hewitt’s paper, remarks Nature, was of an inter- 
esting nature. He is the works manager and chief me- 
chanic of the Lancashire Watch Factory, an establish- 
ment recently started at Prescot for the manufacture 
of watehes on a large scale in one works. The factory 
systein of watch production has been, as is well known, 
carried to a very successful issue in the United States, 
where the Elgin and Waltham Watch Companies an- 
nually make large numbers of excellent timepieces 
wholly by machinery. As in all cases where highly 
skilled hand labor, performing intricate operations, 
is superseded by mechanical appliances, the machines 
used are of a highly organized and costly nature. In 
the case of the minute parts required in watch making, 
this feature is very strikingly emphasized. Perhaps 
some of our readers may remember the exquisite little 
machine tools exhibited by the Waltham Watch Com- 
pany atthe Inventions Exhibition, in the year 1885, 
These were a revelation to most English watchmakers, 
accustomed to the small factories and perfectly rude 


the discussion several engineers, well skilled in me- 
chanical appliances, confessed themselves unable to 
follow the train of mechanism, even with the aid of 
working drawings displayed on the walls of the theater. 
It is enough to say that the machine will go on with- 
out any attention so long as the wire to form the screw 
lasts, when it stops of itself. 
ed 
The Goodwin Sands. 

Midway between the North and South Forelands, 
and right in the fairway track of the most crowded 
marine highway in the world—the road that leads 
to London—says the Nautical Magazine, lies that 
famous shoal, the Goodwin Sands. 

There are few larger shoals off the coasts of the 
United Kingdom. Their extreme length, northeast 
and southwest, is 17,9€0 yards, or very nearly ten miles 
and a quarter, and their greatest breadth 7,669 yards, 
ora trifle more than four anda quarter miles. The 
area of the reef which is exposed at dead low tide is a 
little more than two-thirds of its entire surface, that is 
to say, two leagues and a quarter in length and 
about a league in width. Few more erroneous notions 
exist than the popular idea that the Goodwins are a 
quicksand. The nature of the particles is, indeed, as 
firm as the beach of the seashore, and when the yellow 
ridge has been long enough uncovered to become dry 
it may be walked upon withsecurity and comfert. No 
doubt the quicksand theory originated with the dis- 
covery that wrecks which become stranded upon the 
Goodwins gradually settle away out of sight. But it 
is the nature of all sand when it gets wet to grow of an 
absorptive character, with a tendency to suck down 
any object resting upon the surface. Then again, 
the insidious process of silting caused by the ceaseless 
flow of the current has much to do with the seemingly 
mysterious disappearance of vessels upon this shoal. 

The character of the various strata of which the 
Goodwin Sands is composed 
Was revealed by a very inter- 
esting experiment made at the 
instance of the Brethren of 
the Trinity House by Sir J. 
H. Pelly, in the year 1849. 
The purpose of the undertak- 
ing was to determine the 
geological formation of the 
sands, and to ascertain on 
what bed they rested. In 
order to carry out this scheme 
an iron cylinder of two feet 
and a half in diameter was 
constructed in ten lengths, 
and sunk by the application 
of atmospheric pressure until 
it had gone down a depth of 
seventy-nine feet, when it was 
stopped short by coming to 
the solid chalk. The results 
of this boring are very inter- 
esting, as establishing the 


THE HOLMAN 


LOCOMOTIVE. 


put into awatch made years previously. The advan- 
tage, naturally, is most apparent in the case of repairs 
and renewals. The standard of screws adopted by 
the Lancashire Watch Company, at their Prescot 
Works, is that reeommended by the committee of the 
British Association, and described in the report of 1882. 
It is a V-thread of 4714 degrees, rounded top and bot- 
tom through ;2, of the height, and the pitch is directly 
related to the diameter of the formula D=6Ps. Inar 
ranging the standard the first business was to make 
master taps, which were produced on a small screw cut- 
ting lathe specially designed for the work, and having 
a corrected screw, accurate within very close limits. 
Taps being thus produced, screw dies were made to 
the exact standard. When cut the thread requires 
hardening, and this causes some amount of distortion, 
which is corrected by grinding the threads with a soft 
steel lap charged with diamond dust, the operation 
being performed in the same lathe that cuts the thread. 
The die used is simply a tapped hole in the center of a 
small thin disk of steel, it being an object to have as 
little metal as possible surrounding the hole, so as to 
reduce the distortion produced by hardening. Al- 
though the die is not split, the pressure exerted by 
the die holder is sufficient to produce a slight modifica- 
tion in the diameter of the screw, and in this way the 
alteration caused by hardening is corrected. During 
the discussion this fact was questioned, but Mr. Hewitt 
says that the statement is absolutely correct. The 
machine itself is of an intricate design, as may be im- 
agined when it is stated that perfect screws are turned 
out automatically from the plain rod or wire. There 
are four hollow spindles through which this wire is 
fed forward to the operating tools, which are four in 
number, and are carried on a revolving turret. There 
is also a further tool for making the slit in the screw 
head forthe turn screw. It would be useless to attempt 
to describe the mechanism of this very ingenious lathe 
without the aid of elaborate drawings. Indeed, during 
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exact nature of the famous 

shoal. For the first ten feet 

nothing came up but pure, 
bright sand. From this depth up to forty-six feet sand 
continued to be bored through, turning gradually to 
the color and substance of blue clay, with a strong su)- 
phureted smell. ‘At fifty feet fine shingle, intermin- 
gled with broken shells anc. chalk nodules, was found 
to exist. Six feet deeper came another stratum of 
clear sand, then in successive layers for the next 
twelve feet, clear broken shells, decayed wood, sea 
coal, fine stones and shells; dark, rank-smelling sand, 
more shells, and black nodules of clay. At seventy 
feet was again found clear, bright sand, containing 
many small pebbles, and permeated with chalky water, 
and this continued to the solid chalk at bottom. 

_———_s+ +o —_ 
Ornamenting Glass. 

The following is an example of the means of carrying 
out the inventor’s process: A coat of acid resist is laid 
upon the glass; from the parts forming the background 
to the design the ‘‘resist” is removed with a stencil; 
soda and hydrofluoric acid are then poured upon the 
surface. Hydrofluoric acid is next applied; the resist 
is then removed and the glass is cleaned. The glass is 
next coated with stain, and by means of a stencil the 
ornament is freed from the stain, which remains as a 
protection for the background. The stain is then 
burnt into the glass. The glass is then taken from the 
kiln, cleaned, and the required outline traced upon the 
glass, the background being filled with acid resist. The 
solution of soda and hydrofluoric acid is again poured 
on so as to leave a white ‘‘mat” on the whole orna- 
ment, leaving the outline, which is protected by the 
resist, clear. The shading-in is then done according to 
the ordinary process of the trade. 

a 8 

A SOCIETY has been recently established in Chicago 
entitled ‘‘ Association of Practical Electricians.” The 
object of this organization, of which Mr. George E. 
Sanford is president, is the education and advance- 
ment of men engaged in electrical work. 
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New Method of Casting Iron. 

‘Fhe American Architect and Builder eopies from La 
Revue Industrielle a description of a new method of 
casting iron. It is well known, the editor adds, that 
ironcastings are very liable to “blowholes,” “ cinders” 
and so on, which occur in the middle of the mass and 
destroy its strength, or at least its appearance. These 
defects are caused by particles of scorie, oxide or other 
impurities, which flow out of the melting furnace into 
the ladle, or are formed by the contact of the hot 
metal with the air or with the sand of the mould; in 
fact, if the molten iron is watched as it is drawn from 
thé furnace, the surface is soon seen to cover itself with 
duJl lumps of scoria and impurity, which rise to the 
surface. It is usual to fill the moulds more than full, 
so that the lighter substances may float to the top and 
collect in the portion to be subsequently cut off; but 
this does not entirely remove them. M. Van Riet, to 
give the impurities time to separate from the melted 
iron before it runs into the mould, sets on top of the 
flask a sort of little bath tub, lined with some refrac- 
tory substance, and presenting three cylindrical hol- 
lows of different sizes, communicating with each other 
by tangential channels. The iron is poured from the 
ladle into the larger hollow, where it whirls around 
for a time and then escapes into the second basin, 
where it revolves in the opposite direction. From this 
it reaches the third compartment, which has a hole in 
the bottom, and, as this hole is set over the pouring 
hole in the flask, the iron then runs out into the 
mould. When the metal is poured into the large end 
of the tub, it is seen to whirl around until the surface 
is covered with the larger particles of impurity, which 
collect near the middle, the centrifugal force developed 
by the whirling serving to separate the purer and more 
liquid iron from the light and spongy scorize, very 
much as cream is separated from milk bya centrifugal 
churn, or molasses from sugar in the centrifugal tanks 
of.a refinery. By the tangential channel the purer 
iron passes into the second division, where the same 
process is repeated, the scori#, which are now in fine 
particles, collecting in the middle, while the liquid 
metal keeps to the outside. The third canal, also tan- 
gential, leads this twice purified iron to the third com- 
partment, from which it runs into the mould, a few 
particles of dross floating up from the mould and col- 
lecting at the top. On cooling, the first division of the 
‘bath tub,” or “ poche intermédiare,” as its inventor 
ealls it, is found to contain the large lumps of cinder, 
while the second compartment contains a spongy mass 


of impurity, in the shape of an inverted cone, the base 
of which occupies the whole area of the compartment, 
the pure metal having escaped around the sides below. 
In the third compartment nothing appears but a little 
ring of particles, the last to rise to the surface out of 
the mould. Thecastings made from iron thus purified 
are extremely sound and solid, and there is no loss of 
metal, all the pure and liquid iron escaping into the 
mould, The ‘bath tub” is easily cleared out, and is 
relined for a second operation by plastering with fire 
elay mortar. 
8 2 
Pussy Rides in a Flywheel. 

“Thave gota kitten at home,” said W. L. Slocum, 
of Manchester, N. H., “ which I think has traveled 
about as rapidly and as far in one day as any other 
animal in the world. One morning, about a month 
ago, the kitten strayed into my factory a short time 
before the machinery was started up. It got playing 
around the floor and soon took up its position in the 
big flywheel, where, without being noticed, it nestled 
down and went to sleep. Soon the machinery was put 
in motion, the wheel moving so rapidly that the poor 
kitten could not escape. Indeed, it is probable that 
puss was soon unconscious from dizziness. 

‘““A little computation shows the distance the cat 
traveled. The wheel moves at the rate of 250 revolu- 
tions a minute,.and at every turn pussy went 17 feet. 
As the wheel was kept in motion 390 minutes without 
stopping, the kitten must have traveled during that 
time a little over 300 miles. When the wheel wasstopped 
the kitten was discovered and taken out more dead 
than alive, but it shortly recovered, and, although it 
has remained about the factory ever since, it is observ- 
ed that it always gives the flywheel a wide berth.”— 
St. Louis Globe-Democrat. 

+e 
Pussy Captures an Eagle. 

Charles Wiswell, of Carbonate, Lawrence County, 
S. D., has a cat that is a king of its kind. Besides 
being a good mouser, this remarkable feline is death to 
mountain rats, night hawks, and other small game, 
not long ago bringing home as the result of its prow- 
ess a large jack rabbit. But the most remarkable in- 
cident in the cat’s history happened a day or two ago. 

It was an encounter with a full grown bird of free- 
dom, and pussy was the victor. The cat was sitting 
on a pile of quartz patiently awaiting the reappearance 
of a chipmunk, which but a moment before it had 
chased into a hole, when suddenly the sky above the 


cat became. darkened, and an ominous swish as if from 
a rapidly moving body fell upon pussy’s ear. The cat 
sprang aside with a motion so rapid that the eye could 
searcely follow it, and in the place it had occupied but 
a moment before stood a full grown bald eagle, its 
plumage ruffed and thirsting for blood. Pussy had 
sand and accepted the gage of battle, and in less time 
than it takes to tell it, the famous ‘‘cat and parrot” 
time was being re-enacted. It was a desperate strug- 
gle, and although pussy was pretty badly scratched by _ 
the eagle’s talons, it, when taking the initiative in the © 
fight, secured a decided advantage, having landed on 
the eagle’s back. For a few moments the air was filled 
with fur and feathers, and the ground was all torn up, 
but pussy held on, and in a short time succeeded in 
biting through the neck of itsantagonist. The strug- 
gles of the eagle grew weaker and weaker, and soon 
ceased altogether, and pussy, exhausted by the violent 
exertions and sore from wounds inflicted by the eagle’s 
talons, rested for a moment, then, as calm as though 
sitting on a rug before the kitchen hearth, went care- 
fully over the ruffled fur, made its toilet, and, seiz- 
ing the body of the vanquished antagonist, drew it 
with much difficulty to the home of its master. Laying 
it at the master’s feet, the cat purred its satisfaction, 
and in this way boasted of the victory. 

The combat was witnessed by a number of people, 
every one of whom expressed a desire to buy the cat, 
but Mr. Wiswell says he would not sell it for the best 
mine in the Black Hills. The eagle measured six feet 
four inches from the tip of one wing to that of the 
other.—St. Paul Pioneer Press, 

+ 8 oe 
i He’s Dead at Present, 

Julius Cesar was considered a great man, and so he 
was. But he had his limitations, and some unknown 
writer gives a few illustrations: He never rode ona 
*bus in his life; he never spoke into a telephone; he 
never sent a telegram; he never entered a railway train; 
he never read a newspaper;. he never viewed his troops 
through a field glass; he never read an advertisement; 
he never used patent medicine; he never cornered the 
wheat market; he never crossed the Atlantic; he never 
was in a machine shop; he never went to aroller skate 
rink; he never controlled a manufacturing company; 
he never dictated a letter to a typewriter girl; he never 
invested in railway stock; he never played a game of 
billiards; he never saw an electric light; he never 
listened to a phonograph; he never posted a letter; he 


never had his photograph taken. 


Re 


_BECENTLY PATENTED INVENTIONS. 
‘ Engineering. 


RoTtaRY ENGINE.— Oscar E. Morse, 
Dillon, Montana. This engine has a casing in which are 
cam races, and within the casing is a rotary cylinder in 
which the pistons move, links connected to the pistons 
extending beyond the center of the cylinder, and pro- 
jections carried by the links having movement in the 
cam races. The construction is designed to be very sim- 
ple and economic, having but few wearing parts, and 
working either forward or backward with equally good 
results. A dead center is avoided in this engine. 


BoILER.— Benjamin F. Conner, Colum- 
dia,:Pa. This invention provides a boiler consisting of a 
series of water circulating sections set one on top of 
the other and forming a passage for the smoke and gases. 
Surrounding the sections is an exterior shell into which 
leads the upper end of the smoke passage. The exterior 
shell is preferably made in sections similar to the water 
sections. The spaces between the several water sections 
arereadily cleaned of soot or other accumulations, and 
the heat generated by the fuel is utilized to the greatest 
advantage to heat the water in the sections. 


Railway Appliances. 


Car FENDER.—Elie B. Graff, Balti- 
more, Md. This device is adapted to be connected to 
either end of the car, and has cushions, springs, and a 
receiving bed, designed to prevent injury to persons 
caught in the way of a moving car. The bed of the 
fender is preferably of heavy woven wire or similar ma- 
terial, fastened between side bars of spring steel, and 
made elastic by means of coil springs. Along the front 
edge.is a hollow cushion, preferably of soft rubber, a sim- 
ilar second cushion being also attached to the rear up- 
turned edge, to prevent violent contact of one falling 
with the car body. 


Electrical. 


TELEPHONE.—John Serdinko, San An- 
tonio,-Texas. In this instrument, combined with the 
magnets of the magneto call, the bobbin and the dia- 
phragm fixed in front of the latter, an iron disk is fixed 
in proximity to the magnets, and a core fixed to the disk 
extends through the bobbin into close proximity to the 
diaphragm. The improvement is designed to afford a 
simple and effective magneto telephone in which the re- 
ceiving and transmitting instrument will receive its 
magnetism from the magnets of the magneto call. 


Mechanical, 


DEVICE FOR TRANSMITTING POWER.— 
James Evans, Linn Grove, Iowa. This inventor has de- 
vised a simple} and fiexible device, particularly adapted 
for: transmitting power from the pump rod of an ordin- 
ary. windmill to a washing machine, churn, or other 
light machine. It is arranged to pass around corners and 
angles to. be connected with a machine in any position 
desired, To the pump rod is attached a rope extending 
over a guide pulley to an oscillating lever, from whose 


free-end extends a tritismittng wire, the latter extend- 


ing over a guide pulley, etc., to convenient connection 
with the machine to be operated. A coil spring is ar- 
ranged to take up the slack on the return stroke of the 
pump rod. 


Saw GUMMER OR SHARPENER.—Jer- 
rold E. Oglesby, Ladonia, Texas. This is an improve- 
ment in devices for grinding the saws of a cotton gin or 
linter, the inventor providing a simple apparatus which 
may be easily applied to a gang of gin saws, and quickly 
and nicely adjusted to properly fit the teeth, entering be- 
tween them toany desired distance. The apparatus also 
has an efficient feed mechanism which moves the saws 
tooth by tooth as they are ground, while also regulating 
the pitch of the grinder, the machine doing the work rap- 
idly and nicely tofleave the teeth their full original length 
and openness. 


Agricultural, 


CHECK Row PLANTER.—Edward W. 
Collins, Coalville, Iowa. With the use of this machine 
a marking compound is dropped upon the ground to 
check the rows, simultaneously with the dropping of the 
seed from the boxes. The machine also smooths or 
levels the ground to receive the marking compound, and 
a driving mechanism operated from one of the support- 
ing wheels has simultaneous and timed action upon the 
drop slides of both the marking and seed boxes. 


Miscellaneous. 


SMELTING Titanic IRon ORE.—John 
L. Randall, Brooklyn, N. Y. This inventor has devised 
amethod of and composition of matter for smelting by 
which this ore may be profitably smelted in an ordinary 
furnace, and the operation continuously conducted with- 
out injury to the walls of the furnace. Employed with 
the ore is a fiux composed of cast iron fragments, pud- 
dling furnace slag, feldspar, all used with any suitable 
fuel in a blast furnace. With the method described a 
superior cast iron is produced, and the cost of operating 
the furnace does not exceed that of smelting the ordinary 
iron ore. 


HamME Tue.—Julius C. Clausen, Hen- 
sall, Canada. This tug is hinged to a buckle, and has 
cross bars provided with notches on their inner sides, 
cross rods being arranged in front of the bars, The 
trace and its fastening hook has a tongueand out-turned 
point adapted to engage the cross bars and rods. To ad- 
just the trace it 18 only necessary to slacken the tension 
on it, and when adjusted there is always a straight pull 
on the tug. 


Horse Couuar. — William T. Fell, 
London,fEngland. This is an open-topped collar con- 
structed upon a steel spring as a frame which occupies 
the position of the fore wale and alsoserves the purpose 
of the hames. It is designed to facilitate the operation 
of harnessing and unharnessing of vicious and timid 
horses, as the collar does not need to be passed over the 
animal’s head. A snap lock engages the ends of the 
two members of the collar, and a safety catch engages 
the bok of the lock to lock it in closed position. 


| SHoE.—Thomas F. Marshall, Oakland, 
Cal. A lining for the elastic gores of boots and shoes, 
that will be both yielding and watertight, has been de- 
vised by this inventor, the lining also presenting a sub- 
stantially smooth surface to the foot. A watertight 
lining for the gore is connected by a bellows fold with 
the edges of the boot or shoe lining, the members of the 
bellows fold lying normally beneath the lining and 
meeting at an angle to lie substantially flat on each 
other. 


Dryine RAW OR PREPARED GooDs.— 
August Rubenkamp, Dortmund, Germany. The ap- 
paratus designed by this inventor allows of the gradual 
warming andjcooling of the goods treated. It com- 
prises a series of drying chambers, each having lower 
channels connected with a source of heat and with con- 
duits from which lead valved outlets. The heated air 
which dries the goods is afterward brought back to the 
closed furnace to effect combustion of the fuel. 


Door HANGER.—William F. Johnston, 
Buffalo, N. Y. The blocks adapted for attachment 
to the door, according to this improvement, have 
inclined faces with !ongitudinal grooves, while ad- 
justable inclined end bars have loops on their upperends 
and projections on their lower ends that work in the 
grooves. A horizontal top bar, on which wheels are 
centrally carried, is adjustable at its ends in the loops. 
The construction is such that the door may be readily 
hung in thorough balance, and easily adjusted to keep 
it plumb, no matter how it may warp or settle. 


ADVERTISING MACHINE.—William T. 
Shirley, St. Elme, Tenn. This inventor has devised im- 
provements in mechanical devices for the continuous 
display of advertising cards, and particularly adapted to 
exhibit a series of advertisements on a longitudinally 
moving sheet of canvas or other fiexible material. The 
improvement comprises a novel, power-driven, compact 
and simple apparatus, which moves the display sheet in 
one direction until all the advertisements have been ex- 
hibited, then reversing the direction of travel of the 
sheet to display the same advertisements in reversed 
order. : 


WaGon BRAKE.—Vardiman T. 
Sweeney, Springfield, Ky. This is an improvemert on 
a formerly patented invention of the same inventor, de- 
signed to simplify the construction and increase the 
efficiency of the brake, providing also for conveniently 
applying the brakes to both the forward and rear wheels 
of the vehicle, either by backing the team or by means 
of a lever or its equivalent. 


SasH FASTENER.—John H.. Dickson, 
New Philadelphia, Ohio. According to this improve- 
ment, the socketed side bar of the sash and socketed 
casement are rubber lined, and a slide bolt adapted to be 
longitudinally moved therein. The Sliding locking bolt 
has a projecting pusher bar on which a spring acts, 
while a hinged pendent locking plate, sliding on its 
bearing, is adapted to be raised and adjusted and dropped 
into engagement with either side of the pusher bar. Ap- 
plied to the upper and lower sashes, it affords means to 
Jock either sash partly open or closed. 
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Sasa Locx.—Charles A. Robert, Port- 
Jand, Oregon. This is alockof simple and inexpensive 
construction, adapted to be located in the jamb of the 
window to engage with the sash, the lock being manipu- 
lated from the front of the window frame. It is somade 
that two locks may be employed in connection with each 
sash, one for the upper and the other for the lower, with- 
out having either interfere with the other, and without 
presenting an unsightly appearance. 


Trace.—George 8S. Duffin, Cheneyville, 
Til. This trace is formed in two sections, united at their 
adjacent ends by jointed coupling, the shanks of which 
enter and are riveted in the split ends of the trace sec- 
tions, the inner side of one section having a rearward ex- 
tension crossing the coupling to take the wear, and the 
coupling being in rear of and wholly independent of the 
back strap connections. The construction prevents 
twisting of the trace, and gives perfect ease and freedom 
to the animal at all times. 


Hay Press.—John F. Adams, Aledo, 
Ill, With this machine hay, grain and similar material 
may be raked from the field, delivered into the body of 
the machine and gutomatically baled and delivered in 
compact form ypon the ground. The construction is 
such, also, that the rakes may be detached and the baling 
apparatus connected with the separator of a thrashing 
machine, so that the straw which issues from the machine 
may be gathered and baled. 


MICROMETER GAGES.—Herman V. 
Bernhardt, Brooklyn, N. Y. An automatic stop for 
gauges and similar tools, designed by this inventor, is so 
arranged as to prevent the operator fromexerting an over- 
pressure and causing @ consequent spreading of the con- 
tacting ends of the micrometer or other tool. The inven- 
tion consists of an internally toothed head or cap adapted 
to be engaged by a spring-pressed pawl or pawls mounted 
to slide laterally on and turning with the micrometer 
spindle. 

Ink Stanp.—Francis B. Pratt, Canton, 
Miss. In a base piece circularly recessed at two points in 
its top, one recess has a funnel-shaped bottom, and a 
passage extends therefrom to the bottom of the other re- 
cess, in which is an interiorly threaded shell, in which 
screws a hollow plug, there being a set screw adjustable 
in the top of the plug. The ink stand may be readily 
filled and kept clean, and the supply of ink in the ink 
well graduated exactly as needed.- 


Parint.—Carl L. C., Max W. H., and 
August M. H. De Bruycker, Brooklyn, N. Y. This is a 
new enamel paint designed to leave a good body, so that 
one coat of it will equal two coats of ordinary paint. It 
is made of Venice turpentine, linseed oil and litharge, 
mixed and boiled, to which are added turpentine, ben- 
zine, white lead, zinc white and plaster, the whole being 
ground together. 

VALVE FOR OIL Cans.—Charles Wag- 
ner, New York City. This is a valve attachment for the 
spout of a jet oil can which affords a reliable and conve- 
nient means for regulating the discharge of any desired 
quantity of oil from the can, prevents leakage and seals 
the’ receptacle against accidental discharge of its con- 
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tents. The can may be conveniently filled, and the de- 


vice is of simple construction and not liable to get out of | 


order. 


VENDING MACHINE.—James Walton; 
Phoenicia, N. Y. This isa machine for vending either 


stamps or paper and envelopes, but it is preferably ar-|_ 


ranged with duplicate parts, so that both may be. de- 
livered by one machine. It is designed to be simple and 
inexpensive, and with easily working mechanism, which 
is not liable to get out of order, the delivery of the post- 
age stamps and paper and envelupes being effected by 
mechanism controlled by dropping a coin in the slot of 
the machine. 


STREET SWEEPER.—August G. Rosen- 
hauer and Richard Brussel, New York City. This 
sweeper is designed to afford means of sweeping the en. 
tire breadth of the roadway, elevating the sweepings as 
the machine movesalong and depositing them in a dirt 
receptacle, which can be conveniently dumped at any de- 
sired point. The movements of the brushes are con- 
trolled from the driver’s seat in such manner that the 
brushes may have a light contact with the roadway, or 
may be made to bear heavily thereon, or lifted entirely 
clear and their motion stopped. 


Designs. 


DESIGN FOR TRIMMING. — Josephine 
Muller, New York City. The principal feature of the in- 
ventiou consists of serpentine opposing side lines, form- 
ing a series of curved loops appearing independently 
formed, one merging into the other, imparting to the 
trimming a plaited appearance. In the details of the de- 
sign a central ornament is formed between the marginal 
lines, having an embossed appearance, and cross ties ap- 
pear to separate the series of loops. 

Norsr.—Copies of any of the above parte will be 
furnished by Munn & Co., for 25 cents each, Please 
send name of the patentee, title of invention, and date 
of this paper. 
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(6805) J. J. H. asks: 1. How high 
above the level of its source will an ordinary hydraulic 
ram raise water? A. The ordinary water rams will force 
water to 100 feet, and in small quantity under favorable 
conditions to 200 feet, if the distance is not excessive. 
See the possibilities and computed conditions for hy- 
draulic rams in SclzNTIFIC AMERICAN SUPPLEMENT,No. 
798, 10 cents mailed. 2. Will asheet of zinc burned in a 
stove loosen soot in a chimney ? A. The burning of 
zinc is said to loosen soot in the chimney. We appre- 
hend the cause to be in the deposit of zinc oxide on the 
surface, which prevents the soot from sticking. The 
burning of zinc should be done after a chimney has been 
cleaned. 3. Does the temperature of steam increase 
with the pressure? A. The temperature of steam in- 
creases with the pressure. 4. What is taggers iron? 
A. The brand of iron from which tin plate is rolled. 


(6306) H. E. J. B. asks: 1. How is white 


or cream sealing wax made and what can I use in place. 


of bleached shellac for making bronze or gold sealing 
wax? How is the wax poured in small strips about 4 
inch in diameter? A. A beautiful variety (aventurin), 
which can be prepared at comparatively low cost, is ob- 
tained by stirring finely powdered mica into the melted 
gtound mass. Gold and silver waxes are obtained by 
mixing finely powdered leaf metal with the melted 
ground mass. Ground mass for translucent wax is: 


Bleached shellac............seeeseeeeeee 3 parts. 
Viscid turpentine............... 6 bowen Be oe 
Mastic. ‘se 


For white sealing wax add zinc vais Bleached shellac 
must be used. For information in regard to moulding seal- 
ing wax we refer you to Brannt’s “* Varnishes, Lacquers, 
Printing Inks and Sealing Waxes,” $2.50. 2. How can 
I make gold plating to rub on, also silver plating to rub 
on places thatis buffed off too much? A. Gilding.—Arti- 
cles of steel, copper, silver, and some other of the baser 
metals may be gilded by simply immersing them ina 
weak solution of the chloride of gold. Silvering.—Dis- 
solve 1 ounce crystals of silver nitrate in 12 ounces soft 
water, then dissolve in the water 2 ounces potassium cy- 
anide. Shake the whole together and let it stand until it 
becomes clear. Have ready some half ounce vials and 
fill them half full of Paris white or fine whiting and then 
fillup the bottles with the liqnid and it is ready for use. 
The silver coating is not as tenacious to the article as 
when electrolytically deposited. This is very poisonous 
and should be handled with great caution—if atall. 3. 
In making gold chloride from coin after dissolving in 
nitro-muriatic acid and precipitate with ammonia, will 
any copper be thrown down with the gold if there had 
been any in the goldcoin or wil! it remain in the acid ? 
A. Precipitate the copper first by adding sodium bicar- 
bonate until effervescence ceases. The copper will be 
deposited asa green carbonate of copper. Filter, and add 
enough nitric acid to turn blue litmus paperred. 4. I 
have ‘* Experimental Science’? and would like to know 
if I made a dynamo one-quarter size of the hand power 
dynamo on page 488, would I get asufficient power to ring 
an ordinary 214 inch ‘bell, such as is used with a battery? 
A. Yes. 5, What will dissolve bichromate of potash and 


| Baby walker, N. P. Bradish. 


gelatin off glass that has been exposed to sunlight? A. | Brake sboe, A. W. Field 


Try weak hydrofiuoric acid. 6. How can I put the finish- 
ing polish on anopal? A. Use fine emery applied toa 
lead lap, finish with rottenstone and water. 7. How can 
iron or steel be blued without heat ? A. Solution of po- 
tassium ferricyanide and water, one part o: the potas- 
sium salt in two hundred of water; solution of ferric 
chloride same proportion. Mix the two golutions and 
dip. 

(6307) M. W. asks: Why is it that dirt 
taken from an excavation will not fill it when replaced ? 
A. The dirt and sand of all original soils, except wind- 
driven sand, is solidly packed, having been deposited 
slowly in water in the early geological ages, by which 
action the particles were floated into contact, thus occu- 
pying the smallest possible volume. When such earth is 
disturbed the contact is broken, a thin film of air sepa- 
rates the particles and keeps them from falling into the 
closest relation. This is proved by pouring and ramming 
dry sand into a keg and then pouring in water to satura- 
tion; then by shaking the keg the sand will settle into 
close contact, showing the difference in volume. 


(6308) J. E. H. asks: 1. What is the 
best kind of glass to be used in making Wimshurst ma- 
chine? A. Thincrystal plate. 2. What size wire shall 
I use to wind sewing machine motor for 110 volts? A. 
For motor described in SupPLEMENT, No. 641, use No. 
38 wire on field and No. 28 on armature. Start it witha 
resistancein series or you will burn out the armature. 
8. A good method to cut the tops off two quart bottles. I 
would like to make battery jars out of them. A. Notch 
the glass with a file; rub it back and forth with a red hot 
pipe stem or poker. When a crack starts, lead it around 
with the hot poker or pipe stem. It is wellto tie a string 
around the bottle asa guide. Rub off the sharp edges 
with a whetstone such as used for scythes. 


(6309) N. B. P. asks for browning for: 
shotgun barrels. Also how is the best way to remove | 
what is left of the old browning ? A. Weta piece of rag 
with chloride of antimony, dip it into olive oil, and rub 
the barrel over. In 48 hours it will be covered witha 
fine coat of rust Then rub thebarrel with a fine steel 
scratch brush, and wipe with a rag dipped in boiled lin- 
seed oil. Remove the old coating with oil and emery 
paper, then remove the grease Withcaustic potash and 
treat as above, 


(6310) O. 8S. asks for the relation of the 
armature wire resistance to the field winding of a series 
and ashunt dynamo. A. In a series dynamo the resist- 
ance of the field magnets should be two-thirds that of 
the armature; in a shunt-wound dynamo the product of 
armature and field resistance should be equal tothe square 
of the external resistance. The armature resistance is 
equal to one-quarter the resistance of the length of wire 
used in winding it, unless of course the wire is used in 
parallel. 


(6311) W. D. asks: If a bar of wrought 
iron 1 inch in diameter and 1 foot long, carrying a coil of 
insulated wire and moving at a speed of 20 feet per sec- 
ond past a permanent magnet distant 1 foot, this magnet 
having a cross section of 8 inches anda space between 
its poles of 1 foot, is it possible by varying the quantity 
of wire to induce a currenthaving a value of 1 watt? A. 
A current is not measured in watts, but inamperes. It 
would be very difficult to produce a one ampere current 
with one volt potential difference in the circuit under the 
conditions named. 


(6312) H. C. W. asks how many storage 
cells it would take to run the motor 641 to the best ad- 
vantage, and can the motor be used as a dynamo to 
charge the batteries? A. Four cells of storage battery 
will run the motor. It is not adapted for use as a dy- 
namo. 
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Advertising or display device, A. Von Cote: 


hausen 129,602 
Armature core, J. J. Wood. 1 529,437 
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Bag, J. N. Bull............. 
Ballot box, W. M. Demott........ 

Band cutter and feeder, H. D. ‘May 
Banjo, F. H. Andres 
Bar, See Matrix bar. 
Bean picker, M. M. Nye. 
Bed and couch. combined, 
Bedstead fastening. O. S. Foster..... 
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Bread cutter, 8. pirande?. 
Brick drier car, A. T. Bemis: 
Bridle bit, M. F. Bigelow. . ose 
Brush and scraper for cleaning boots or shoes, 5 
combined, J. C_ Wood.. 
Bunch shaper, BE. Barth.. 
Burial apparatus, T. Marti 
Butchering apparatus, P. A. Dav! 
Cabinet, grocer’s, J. M. Goff. 
Cable switch, G. C. Ormerod 
Calender holder, memorand 
Camera, A. Delug............ 
Can or vessel. G. Brinton.. 
Car and attachment, dumping, 8. we Beatty. 
Car coupling, J. S. Heaton.. aa 
Car coupling, B. Lohr... 
Car coupling, H. W. Taylor. 
Car elevator and dumper, L. E. & H. Hoy.. 
Car fender, W. F. Duncker.. 
Car fender, G. W. Oakley 
Car fender, street, A. F. Boardman. 
Car life guard, giteet, M.W. Lydon 
Car sand box, E. Heiz.. 7 
Car tilting device, U. Frantz. 
Cars, apparatus for generat 
lighting railway, T. A. Murray 
Carpet beater, F. T. Frost....... 
Carpet fastener, L. F. Ambrose. 
Case. See Egg case. 
Cash register, J. A. Williams 
Ceilings, metallic panel for, F. G. Caldwell 
Centrifugal machine, J. Naylor, Jr. 
Chair. See Dental chair. 
Chair, M. J. Halliburton.. 
Chair seat, O. 8. Foster.. 
Check hook, J. N. Moehn... 
Checkrein hook, G. W. Begole.. 
Cistern, portable, Walker % Moon... 
Clay to'make ballast, etc , burning, | 
Cleaner. See Gas cleaner. 
Cloth, method of and machine for fulling, = 
Balbian ..........0.ccceeeseeee 
Clothes drier, J. Reill 


‘olding chair. 


Cock box, stop, B. C. Anderson... 638 
Coffee pot attachment, H. B. Adams. 329,349 
Coller fastener, horse, O. Drake.... 529,523 
Cop tube. T. Henry, Jr A een » 529,445 
Corner strip, F. Kees 529,500 
Cotton, feed regulating device for machines for 

opening and preparing, J. C. Potter. - 529,567 
Cotton gin, roller, J. Stapleton «» 520,425 
Coupling. See Car coupling. 

bili coupling. 

Crevasses, apparatus for holding ends of and 

closing, W. Baptist 580 
Crutch, G. B. Main.... 29,659 
Cultivator, Hamilton 529,381 
Cultivator, C. Maul 529,457 


5 
| Gultivator’ replanting attachment, A: Wehrman. 529,686 
Cut-off, rain water, Castaing & Dohin.............. - 529, 
Cutter. See Bandcutter. Bread cutter. 
Damper, cooking stove or range, F. V. Knauss.... 
Decoy, collapsible, W. W. Roberts. ones 
Dental chair, A. W. Browne 
Diamonds in cutting tools, setting, 
Direct-acting engine, C. P. Deane.. 
Display device, knockdown, A. Von 
Display rack, F. F. Bent.. 
Door hanger, C 
Door hanger, J. G. & G. 
Door. interchangeable storm 
Drier. See Clothes drier. 
Drum, heating, J. E. Newhouse....... 
Dyeing aniline black, F. V. Kallab. 
Dyeing machine, L. Weldon 
Egg case, folding, H. B. 
Electric circuit, J. W. M: 
miccns conductors, manufacture of, J. Robin- 
Segucwcdaeceseedes see uecseswedee cadaaccece 529,411, 529,413 

Blectric light fixture. J. R. Konetshny. 529,654 
Electric machine, continuous curren 

Hutin & Leblane 
Electric switch and cut-out, assidy 
Electric switch or cut-out, J. C. Cassidy. 
Electrician’s combination tool, as M. Gil 
Electromagnetic apparatus, 8.'D: Field. 


Elevator. See Car elevator. 
Elevator controlling device, C. W. Baldwin........ 438 
Enameling, W. C. Stewart...........cseeeee ere ceeeee 870 
Engine. See Direct-acting engine. Pum ping en- 

gine. Steam engine. Traction engine. 
Engine safety device, W. M. W00d........2....0+4+ 129,672 


Engine steering mechanism. oa B. Jackson 529, 495, 
Evaporating apparatus, H 

Eyeglasses, device for securing, M. McDougall 
yal er 


Fan motor, electric, F, X. Ho: 
Fare box, G. B. M. Harvey. 
Fence Se caatae wire, P. 


Fence, wire, J. W. Alverson. 543 
Fender. See Car ae 
File, paper, E. A. Sharp.. «+ 529,534 
Filter, B. Arendell..... % £2087) 
Filter; W. Lorey. « 529, 
Filter, D. Cc. = EB. Wiliiamson:: . 529,470 
Fire escape, E. Rank.......... . 529,462 
Fis hing reel, P. J. Mabye ~» 529,658 
Flusb tank, Walsh & Keogh.. + 529/512 
Folding chair, W. N. Clark.. «» 529,645 
Frame. See Hay stack frame. Quilting frame. 
Furnace. See Boiler furnace. Regenerative 
turnace. 
Furnace walls, composition, ror, Kirchmann & 

Schwinghammer...... « 529,450 
Gauge. See Water gauge 
Gauge, T. Francis....... 613 
Game board, J. F. Beaman..... £29,582 
Garden implement, C. G. Mortenson. 562 
Gas and electric light fixture, combination, G. A. 

Loeben. 29,45. 
Gas cleaner, T. 8. C. Lowe.. 529,625 
Gas, manufacturing, M. Lorois 529,453 
Gas motor, M. Lorois +» 5294 
Gate. See Baiwey, gate, 

Gearing, grain drill, R. Galloway.. coccesee cece 529,375 
Generator. See Steam generator. 

Glass blowing mould, A. G. Neville 529,665 
Glassware, hollow, H. Guinard. 529.377 
Governor, Steam engine, A G. 529,567: 
Grags hook, W. Sellers.. ‘ 529.685. 
Grate, H. R. Luther 29,503, 529,504 
Guard, See Car Jife guard. “Mustache guard. 

Vehicle mud guard. 

Gun barrels to stocks, detachably securing, J. M. 

Marine sts ieaidic sieveideee asia ec ceilectadicesdscssalcase 29,455 
Gun, self-acting breech-loading, A. G. Dougherty 529,521 
Gun sight illuminated E. Von Skoda .... 424 
Hame coupling, A. T. Doerr 047 


Hammer and naii puller, combined, J. H. Heb- 
blethwaite 

Hammer, » power, Sweeney & Laird 

Hanger. e Door hanger. 

Hay press, N. B. Wilder. . 

Hay stack frame, J. P. Br 

Harvester, corn, Van Buren & 

Harvester, cotton, G.N.Todd..... 

Hitching device, horse, Cc. Gengnagel. 

Hoisting and drilling machine, T. B. Hackman 


Ob Ales ss sstavecw'snsintissiedan soso carecievestee cons coees 29,378 
Hook. fase Check hook. Checkrein hook. Grass 
Hook or ‘eye strip, J. H. Goodbody................. - 529,550 
Hop, pick ng and separating machine, W. if. 


Hu Poy ing device, F.J. Herman.. 

[ce, apparatus for pyekaring w water for the manu- 
facture of, L. 

Indexes, manufacturing, R. L, Brown. 


Insect trap for trees, etc. A. F. Carlson. 643 
Insulated electric conductor, J, Robinso 529,412 
Insulator, section, A. Hennefeld et al.. - 529,616 
Integrating apparatus, Connet & Jackson. ao. 529; 
Ironing table, Coleman........... 529,481 
Journal bearing, A. ee . Kirsch-King 529,554 
Jug or jar, P. . Wild 


Knitting machine, automatic, W. D. Butz 
Knitting seen automatic circular, W. H. 

SLOW AL iceiscee's bes ose see cae apesients 
Knittin, 


metal, machine for, F. Sotter Lamp wi lator, L: aia , 629,382 
Bicycle foot brake, C. F. Porter..000000 00000 29,627 | Lamps, air distributer for central ie 
_ wee Bridle bit. line, F. V. Kallab., 529,499 Jauch - 529,496 

ack, producing figures on aniline, allab.. bh 
Board. See Game board. Washboard. ee Honting “oF extn aulshine pireet, C 449 
Boats, apparatus for facilitating launching life, Lamps, switching apparatus for incandescent i 

H. H. Hallett............. oe cccccccccees aeencecss « 529,379 electric, C. E. Scribner 


Boiler. See Steam builer. 

Boiler, Waltz & Patton. . aeeccen coscee 

Boiler furnace, D. 8. Richardson. 

Boilers. automatic water pac 
Johnson 

Book back or cov 

Book holder, B, I. Gilman.. 

Boot bor leggin for ladies or 

Bailey 
Boot or shoe shank buffer, G. Therrien 


«+ 529,573 
409 


Lantern, J. Ww. Senior 


Latch, E. S. Winchester...................0eeeee nase. 
Lock. wee Nut lock. 
Lock, W. W. Davis..... 


Lock, T. J. Johnston 
Locomotive ash pans, de 

from, A. Reynolds.... 
Locomotive, gearless ele 
Loom. moquette, B. Tymeson. 


Boring machine, N. N. Riddell....... 506 | Looms for weaving pile fabrics, : 
Bowling alley, MKnolimuiller................-.-s00 1,392 device for,H Hardwick..... 529,615 
Box. See Ballot box. Car sand box. Cock box: Lubricator, G. Binder...... + 529,473 
Fare box. Lubricator, N. Leidgen.. . 529,393 
Brake. See Bicycle foot brake. Vehicle brake. Marker, land, H. BOWETS............ccceseeeseeseesce 529 565 
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Matrix bar and making same, A. 8,Capehart...... 529,440 
Measuring instrument, electrical, E. Weston, 
529,434, 529,435 

Measuring instrument for switchboards, elec- 

trical. J. Van V1eCK........c..cecneesseeseeeeeeees 529,433 
Medical purposes, treating air for. R. W. Rogers.. 529,684 
Metal and making same. composition of, P. Inch.. 529,620 
Metal cutting shears, B. P. Autrey 
Milking machine, R. Withell 
Mill, See Windwill. 
Mould. See Glass blowing mould. 
Moauette fabric, E. Tymeson..........-..eeeseee oo. 529,685 
Motor. See Fan motor. Gas motor. Water 


motor. 


529.633 
«» 529,626 
Ordnance breech mechanism, 8. O. Leijonstein... 

Ores, etc.. grading. D. Brennan, Jr. . 
Ores, treating, H. H. Eames............... 
Paper bags, making, Lorenz & Claussen.. 
Paper feeding machine, G. Sague...........eeeeeee 
Picker. See 


29,423 
529,492 
Plaster boards, ma: 

: Smith........ 529,535, 
Plate or platter, W. G. Gaskill ~ 529,526 
Plow, wheel, F. Bunjes..... .... seeccececceees O29,479 
Press. See Hay press. Printing press. 

Press for riveting. etc., metal, L. W. Noyes.. 529,565 
Printing machine, J. L. Firm.... . 529,680 
Printing press, W. H. Golding. . « 529,489 
Printing press, single-acting sheet, J. L. Cox...... 529,519 


Puller, See Well pipe puller. 
Pump belt shifting device, air, C. W. Nason 
Pump, force, J. K. Van Pelt..2..cs..0e 
Pumping engine, Cochrane & Walker 


uilting frame, T; W. Broadfoot..... 529,640 
uilting machine, W. B. & 1. A. Click 629,518 
ack, See Display rack. 
Railway gate, automatic, W. T. Crawford... 529,637 
Railway switch, street, C. Coughlin................ 529,646 
Railway, underground electric, Nichols & Lin- 29,406 
coln........ Sais apiagiais busts ness See ciao dnies en pansies 5 
Railways, contact device for overhead electric, 
J. LL. Black Well... ....c cece eee eee eee cence eenees 529,354 


Railways, metallic cross tie for, Coleman & De 
Saussure................0. ialeidiaisinieia'sseisewinienie sreeisie's 
Reel. See Fishing reel. 
Regenerative furnace, Laughlin & Reuleaux...... 
Register. See Cash register. 
Regulating device, R. Thury. eeeeeee 529,070 
Regulator. See Lamp wick regulator. 
Ring. See Key ring. 
Rolling apparatus, beam, F. H. Kindl (r) 
Roofing implement, F. G. Caldwell. 
Sav, W. B. Vaughan aolen Sees 
Suw stretching machine, band, Hollingsworth & 
Korbel 
Sawing machine, pole, L. W. Noyes... . 
scalding vats, hog conveyer and throw-out for, R. 
M. & J. Eagle 
Scraper, wheeled, T. R. McKnight... 
Scrapers, automatic dumping gear 
Jd. Kelly........ 
Screen, G. W. Cross. 
Screwdriver and drill, 
Seat. . See Chair seat, 
eparator, J. H. Maggard 
jewing machine cording attachment, P. Schoen... 


sp 


529, 
Sewing machine for barring and tacking, G. S. 

Hill: .......e eee ee iutistes yee Soeadeveswasese + 529,491 
Sewing machine guide, P. Schoen.... « 529,417 
Sewing machine bemmer, P. Schoen.... seeceeee 029,419 
Sewing machine hemstitching attac ment, P. 

NODOSN a. eos sciccseias cet alneGidiewe soles so ansinuls ces ceie aye §29,418 
Sewing machine needle tireader, P. Bralley...... pe ge 


Sewing machine plaiting attachment, P. Schoen.. 
Sewin machines, guide for two needle, P. 
Schoen..... 
Shades, holdin; 
Burrowes 
Shades, holding 
J. A. Lidback 
Shear bow, D. & D. C. Wheeler. 
Shears. See Metal cutting shears. 
Sheet metal vessel and making same, key opening, 
J, Zimmerman 
Shingle siding and machinery therefor, manufac- 
ture of, L. H. Montross.... ......... 
Ships’ bottoms, sheathing, P. Inch. 
Shirt, 8S. Deutsch................... 
Shutter fastener, J. W. Johnson 
Shutter worker, O. De Champ. 
Sifter, furnace gsh, J. K elie 
. Sirup purifier, ¥. Naylor, Jr 
Sled, coasting, J.H. Holt... 
Smelting apparatus, ore, B. Brazelle. 
Spiegeleiser® manufacturing, G. E. Moore 
Stall floor, Thayer & Wallace. 
Stamp, ticket, C. N. Souther.... 
Stand. See Trolley stand. 
Steam boiler, T. Gunning.............. eee 
Steam engine, N.W. Barnett. 
Steam generator, J. H. Kendall. 
Stencil, G. W. Robinson 
Sterilization of materials in bottles, jars, e 
paratus for use in, A. Hussener. 
Stirring in or mixing device, W. H. Howai 
Store service apparatus; W. R. Cole. 
Stove or range fur burning bitumi 
As.GreeNe..............0e eee 
Straw stacker, J. McCollough... - 529,400 
Sugar refineries, apparatus for heating water in, 
C. Spreckels........ ete eeseeeesereeees ooseeesess a3s 
Switch. See Cable switch. Electric switch. Rail- 
way switch. 
Switch, F. B. Badt 
Switch and signal lever, H. B. Potter.... 
Switch bo>.rd system, multiple, C. E. Scribner. 
Switch mechanism, 3. B. Battey...........0.cesceee 
synchronism indicator, audible, R. D. Mershon 
a : 529,398, 529,399 
Syncbronizing alternating current motors or 
generators, method of and means for, H. N. 
Potter......... «see 529,461 
Table. See Ironing ta 
Tank. See Flush tank. 


mecha 


+ 529,617 


29, 
Telegraph, printing, B. A. Fiske.. 529,484 
Telegraph, printing, G. A. Scott. - 529,630 
Telephone system, J. Sabin..... + 529,465 


Telephones, antiseptic mouthpiece for, Denison 

and Geary 7 
Thill coupling, G. Brownlees. 
Thill Couplings, antirattler fo. 
Thrashing machine, R. Knigh 
Thrashing machine band cutti 
L. Cook 


2 529; 
Tongs, G. D. Bulmer....,..........0.--esee0 « 529,516 
Tongue support for sleighs, E. W. Anderson - 529,351 
Torch, J. Sherry « 529,631 


Traction engine, C. O. Heggem..... 
Trap. .See Insect trap. 
Triturator, L. A. Buchanan... 
Trolley stand, F. N. Kelsey 
Trousers stretcher, J.B. Coo! 


Tube.. See Cop tube. 


Tube machine, D. B. Strouse......... Loesigd aie cisie'wsig's 529,426 
Tubular articles, making, Cayley & Courtman..... 529,597 
‘fug holder. G. G. F. Boswell........ 523,676 
Tumbler washer, 8.S.C. Gaskell... 529,527 
Type setting apparatus, L. K. Johnson............. 929,497 
Type setting apparatus, Johnson & Low... 529,446, 529,447 
Type writing machine, T. J. Downing.... +. 529,522 
Type writing machine, J. Jackson...... - 529,387 
Type writing machine, R. W. Roberts. . 529,410 
Umbrella. W. Ross seeees 529, 

Uwmbrella, folding, C. Neid g.............. 529,459 


Undergarment, combination, 
Valve, check, N. J. Pritchard 


Valve, siphon, F. Booth... 529,584 
\ ebicle brake, B. F. Ricka: 529, 
Vehicle mud guard, R. A. Day.... 529,368 
Vochiele wheel, Blosser & Kunkle. 529,474 
Velocipede. ice, W. Fabrig..... - 629,371 
Vending machine.F. Lamplough « 529,655 
Wagon, dumping, M. L. Senderling. . 529,467 
Washbboard, F. A. Balch 529, 
Washer. See Tumbler washer. 

Washing machine, E. & E. L. Dickerman.... ..... 529,610 
Washtub, Reid & Hammann.............. . 529.568 
Watch protector swivel, W.T. Braham.... - 529,360 
Water closet siphon mechanism, J. N. - 529.466 
Water distributing system, siphon, J.C 


Water gauge, J. A. Miliiken 
Water motor, F. Fenley..... 
Water purifier, centrifugal, 
Well pipe puller, J.S. Cousins.... 
Wheel. See Vehicle wheel. 

Whiffietree, Able & Gross..... 


607 | 695 Water Street, Seneca Falls, N. Y. 


‘WANTED 


529,469 | 


Winding machine, thread, J. W. Foster. 629,548 
Windlass, M. T. Reeves.. 529,531 
Windmill, J. Boisclair. . 529,358 
Windmill, P. Erekson.. 529,612 
Wire stretcher, W.S. Fitzgerald... - 529,374 
Wire stretcher, W. BE. G ies oe. 529,648 
Wood articles, machine for shaping, C. F. Over- 

WSOP oe Noses ee oaa aren scat oeseawaneceseds eee 529,505 
Wood cutting machine, W. F. Hutchinson. 529,386 
Wood splice, W. H. Lewi wees 529,395 
Wrench, W. C. Lawrence.. 529,624 
Wrench, W. N. Smith.......... 529,632 
Wringing machine, A. Burkholder. sz 529,592 
Writing machine, W. B. Wait ....... ,OTL, 529,572 

DESIGNS. 
| Wall paper, K. Pyle............ssssscceee eeteccescescee 2O;LD 
TRADE MARKS. 
Ammonia, ferfumed, Lasker Bros....... 


Beverage containing the extract of sarsa 
_, and iron, carbonated, W. B. Starbird.. 
Bitters, stomach, J. P. Fixmer 
Canned and cured meats a d lardand tallow,Rohe 
& Brother 


2. 25,546 
25,544 25,545 
539 


Pants and overalls, men’s, Taylor, Son & Company 25,532 

Plumbers’ supplies, comprising closets, seats, an 
tanks, W. Heap....... : : «2+ 25,534 

{ Silk floss or embroidery bh 
Company « 25,533 
Steam boilers, Babock & Wilcox Company + 25,550 
Suits, boys’ Sykes Bros. & Company....... 25,53) 
Veterinary. liniment, J. P. Miitimore . + 25,538 
Washing powders, J.C. Davis & Son..... . 25,536 
Wire cloth, Clinton Wire Cloth Company.......... » 2,585 
PRINTS. 

“Look for This Label,” I, H. Feinberg........ wesseeeces 6 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

Canadian patents may now be obtained by_ the in. 
ventors for any of the inventions namedin the fure- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 


Movertisements. 


ORDINARY RATES. 


Inside Page. each insertion - - 75 cents a line 
Back Page. each insertion - - - - $1.00 a line 


(3 For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line—about eicht 
words per line. ‘This notice shows the width of the line, 
and is set in agate type. Wngravings may head adver- 
tisements at the same rate per agate line, by measure- 
{ment, as the letter press. Advertisements must be 
| received at Publication Office as early as Tbursday 

morning to appear in the following week’s issue. 


Patent Foot Power Machine 
Complete Outfits. 


Wood or Metal workers without steam 
power can Successfully compete with 

e large shops. using our New 
LABOR SAVING Machinery, 
latest and most improved for: practical 
Shop Use, also for. Industrial Schools, 
| Home Training, etc. Catalogue free. 


Seneca Falls Mfg. Co. 


LATH ES Shapers, Planers, Drills, Machine Shop 
4s Outfits, Foot Lathes, Tools and Supplies. 

Catalogue Free. SEBASTIAN LATHE CO., 
120 CULVERT StT., CINCINNATI, O. 


MANUFACTURE TO ORDER 
PECIALTIES & NOVELTIES-PATENTED 
ARTICLES -SMALL OR FINE MACHINERY. 


END. a oaue OTTO KONIGSLOW 
SEP ORO AO ic 


HIGAN ST. CLEVELAND, O. 


Aman of about 35 years, who is ambi- 
f tious, progressive, and one capable of 
_ taking charge of and extending an already established 
business in light stamping photialties in a thriving 
Western city of about 60, inhabitants. Applicants 
must have a thorough, practical knowledge of the light 
stamping business, such as druggists’ tin boxes, deco- 
\rate tin specialties and aluminum and brass stamped 
goods. A stipulated salary will be given and a certain 
; percentage of the net gains made under his manage- 
ment, with prospects of an interest in the business 
; Should he proye competent. First-class references re- 
quired as to ability, character, habits, etc. An exce) 
tional openi to the right man. Address B. C. CO. 
P. O. Box 773, New York City. 


Do Your Own 
Printing! 


$5 Press for Gards,Cir- ‘ i 
culars, etc. Press for Se via presses, type, paper. 
Small Paper, 40. ep ght etc., to Ydctory. ‘a 


KELSEY & CO., MERIDEN, CONN. 


TO INVENTOR . E. Konigslow. Manufac- 


turer of Fine Machiner 

and Models, offers Special Facilities to Invent. 
ors. Guarantees to work out ideas in strictest secrecy, 
and any. improvement that he can suggest goes with the 
work. ‘Thousands of men have crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. 18 Seneca St., Cleveland, Ohio. 


SAVE MONEY! 
Make money print- 
ing for others! 
Type setting easy. 

Printed rules. 
Stamp for catalogue 


EEE 
aes 


TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACHINERY 
NOVELTIES R ETC. NEW YORK STENCIL WORKS 100 NASSAU ST N.Y. 


The Scientific American 
PUBLICATIONS FOR 1894. 


The prices of the different publications inthe United 
States, Canada, and Mexico are as follows: 


RATES BY MAIL. 
The Scientific American (weekly), one year 


$3.00 


The Scientific American Supplement (weekly), one 
year, - - = =: = - = = = = 5,00 
The Scientific American, Spanish Edition (month- 
ly), oneyear, - - - -© © © = = 800 
The Scientific American Architects and Builders 
Edition (monthly),one year.- - - - - 250 
COMBINED RATES. , 
The Scientific American and Supplement - - $7.00 
The Scientific American and Architects and Build- 
ersEdition,- - - - = - = = = 50 
The Scientific American, Supplement, and Archi- 
tects and Builders Edition, - - - - - 900 


Proportionate Rates for Six Months, 


This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 


aE a ee a 
4 


Study Electricity at Home 


by our correspondence method, With FREE APPARATUS. 
Terms low. 


at.free. Scientific Machinist, Clevel’d, O. 


IARDEST ABRASIVE | OWN. ERY AND 
IAMOND POWDER SUBSTITUTE, G 
OWDER-CRYSTAL= SuSE UTE os 


ie FORM. 
GARBORUNDUM CO. MONONGAHELA CITY. FA. U.S.A. 


VELOCITY OF 1CE BOATS. A COL- 


lection of interesting letters to the editor of the SCIEN- 
TIFIC AMERICAN On the question of the speed of ice 
boats, demorstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 


STEVENS LEADER 
COMBINED DIVIDERS AND CALIPERS 


Made of steel throughout. Much lighter 
than our No. 62. Pencil can be inserted in 
place of one of the legs. 

Mailed, postpaid, on recéipt of $2.50. 

Ideal and Leader Spring Dividers and 
Calipers, Ideal Surface Gauges, Depth 
Gauges, and Fine Machinists’ Tools. 

{a Illustrated catulogue free to all. 


J. STEVENS ARMS AND TOOL CO. 
P. O. Box 280, Chicopee Falls, Mass, 


Parson’s Horological Institute. 


School for ([atchmakers 


ENGRAVERS AND JEWELERS. 


GB Send for Catalogue and References. 


PaRSON'S HOROLOGICAL INSTITUTE, 
302 Bradley Avenue, PEORIA, ILL. 


ARMSTRONG’S 
Pipe Threading and 
Cutting - Off Machines. 


Both Hand and Power. 
‘ Sizes 1 to 6 inches. 
Water. Gas, and Steam Fitters’ 
Tools, Hinged Pipe Vises, Pipe Cut- 
ters. Stocks and Dies universally 
= acknowledged to be THE Brst. 
Send for Catal . 
ARnsTROXG MFG. CO. 
Bridgeport, Conn. 


Sel ar, 


=a 


ARCHITECTURE, 


Mechanics, Steam Engineering, Mechan- 
ical-Drawing, Electricity, R. R. and Bridge 
Engineering, Plumbing, Heating, Mining, 
English Branches. Send for free circular, 
stating subject wish to study or your trade. 


aN 


Correspondence School of Industrial (Les 
Sciences, SCRANTON, PA. Peace 


GASOLINE ENCINES 


<LAUNCHES..> 


AND 
ALL STATIONARY PURPOSES. 


MONITOR YAEOR ENGINES POMER &°- 


DEAFNESS 


and HEAD NOISES relieved by using 
Wilson’s Common Sense Ear Drume 
New scientific invention, entirely different 
.\ in construc:ion from all other devices. As- 
| sist the deaf when all other devices fail, 
and where medica] skill has given norelief. 
They are safe, comfortable, and invisible; 
have no wire or string attachment. \\ rité 
for pampblet. && Mention this paper. 
WILSON EAR PRUM MFG. CO., 
LOUISVILLE, KY. 


: 4 
Orumin position. 


THE MECHANIC ARTS AND MOD. 


ern Educations.—A lecture by Prof, R. 11. Thurston, de- 
livered before the Virginia Mechanics’ Institute, Rich- 


mond, Va., May 18, 1894. Science and the Arts, Supple- 
menting the Scholastic, An Ancient Steam Engine, 
Newer Education, The ‘Telephone, Industrin] Armies, 
Contained in SCIENTIFIC AMERICAN SUP! LEMENT, 
No.983. Price 10 cents. Tobe had at this office and 


from all newsdealers. : 
GATES ROCK & ORE BREAKER 
. fm. Capacity up to 200 tons per hour. 


Has produced more ballast, road 

me’ and broken more ore than 
all other Breakers combined. 

Builders of high grade Mining 

Machinery, King-Darragh Concen- 
trator, Connersville Blowers. 
tS Send for Catalogues. 

w GATES IRON WORKS, 

“ 50 C So. Clinton St., Chicago. 
186 C Liberty St., N.Y. 237 C Franklin St.,Boston,Mass. 


GEOLOGIES AND DELUGES. —BY 
Prof. Sollas, F.R.S. A very interesting account of the 
various theories that have been held in regard to the 
creation of the earth, with a discussion of the biblical 
story of the deluge and a comparison thereof with the 
Chaldean legend of the same catastrophe as found re- 
corded upon the tablets from King Assurbanipal’s pal- 
ace at Nineveh. Contained in ScrlENTIFIC_ AMERICAN 
SUPPLEMENT, Nos. 982 and 983. Price 10 cents each. 
To be had at this office and from all newsdealers. 


“ECLIPSE” GRAVER, DRILL & TOOL SHARPENER 


For holding tools of every 
description, for sharpening. 
Adjustable to any angle. Most 
practical, economical and indis- 
pensable tool for the purpose. 
ools last longer, retaining ac- 
curate cutting eages at alltimes. 
Price $1.75. : 
i Send for illustrated circular. 
i E. F,. BOWMAN & CO., 
20 to 36 Chestnut St., Lancaster, 
= Pa., Mfrs, of Engravers’, 
S t—_—_ Watchmakers’ and Jewelers’ 
=e Tools and Supplies. 


AMERICAN GAS FURNACE CO. 


of ELIZABETH, N.J., PATENTEES OF 
A Complete System for the generation of a 


CHEAP AND PERFECT FUEL GAS. 
GAS BLAST FURNACES, 


for all kinds of Mechanical Work, 

HIGH PRESSURE BLOWERS, ETC. 
Ge" Illustrated Catalogues on application. 
Address, 80 NASSAU STREET, NEW YORK. 


TELEPHONES! 


If You Want the Best, Send Stamp 
for Our New Catalogue. 


Magneto Bells, Switchboards and 
Parts of Telephones. 


MIANUS ELECTRIC CO., Mianus, Ct. 
ARTESIAN WELLS.—BY PROF. E. 


G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 943. Price 10 cents. To be had at this 
office and from all newsdeulers. 


OIL WELL SUPPLY Go. 


Manufacturers of everything needed for 


ARTESIAN WELLS 


for either Gas, Oil, Water, or Mineral Tests, 

Boilers, Engines, Pipe, Cordage, Drilling 

Tools, ete. ilius’d cataiogue, price lists, 
and discount sheets on request. 


Pittsburg, Oil City and Bradford, Pa. | <7 
% Also, 32 Cortlandt St, New York, # J 


Model & Experimental Wor 


Advice and ideas not charged for. 
GARDAM & SON, 


Absolute 
® secrecy. 
Send for particulars 
John Street, NEW YORK. 


The Electric Candle 


for Magic Lanterns. Absolutely the newest 
and least expensive device for scientific or 
popular. projection by electricity. ([~ Send 
or special circular. 

QUEEN & CO. (Incorporated), 
1015 Chestnut St., Philadelphia, U.S. A. 


Engineers and Firemen 2292<.stamptor 24 


page pamphlet con- 
taining a list of questions asked by a board of examin- 
ing engineers. Stroniberg Pub. Co., St. Louis, Mo. 


WATER MOTOR 


GAS ENGINES & VENTILATING FANS 


The best Motor in the world for driving all kinds of 
light machinery, noiseless, neat, compact; invaluable 
for blowing church organs, running printing presses, 
coffee mills, ventilating fans, ice cream freezers, mea 
choppers, etc. In use the world over, and recommended 
by water companies everywhere. Address for circular, 

ackus Water Motor Co., Newark, N.J,, U.S.A, 
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THe LINK-BELT COMPANIES, 


PHILADELPHIA. NEW YORK. CHICAGO. 
Originators of the best practice in the use 
of Fink Belting of standard designs. 

Ewart Link-Belting (31 regular sizes). & 

Sprocket Wheels, Rope Transmissions, 

‘ibre- Graphite Self-Lubri- ‘i a 
cant Journal Bearings. 

Machinery for elevating and 
conveying any material. 


Philadelphia address, 2020 Hunting Park Av. 


SANITARY SOAP VASE 


PREVENT 'S disease, waste, pilfer- 
ing of soap, clogging of waste Pipes, 
_ Stain of marble, uncleanly soap dish. 
AFFORDS each user fresh, dry 
pure soap. 
The Only Clean, Sanitary, and Safe 
way to use soap. 
WM. A. HOUCK, 


Rochester, N. Y. 
ICE-HOUSE AND COLD ROOM.—BY 


R G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 5{). Price 10 cents. To be had at this 
office and from a]] newsdealers. 


SAFETY THRUST COLLARS 
SOLID AND SPLIT. 
Of character and at price to suit 
-qthe most critical buyer. Dealers 
in shafting will consult their 
ih: interests in writing for Price 

List and Discounts. 4 
THE GOUVERNEUR MACHINE Co., Gouverneur, N. Y. 


A. Valuable Book 


ail 
Ally 
( 


12,500 Receipts. 


70S Pages. 
Bound in Sheep, $6. 
This splendid work contains a careful compilation of 


Price $5. 
Half-Morocco, $6.50. 


the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the “ci- 
entific American during the past fifty years; together 
with many valuable and important additions. 


Over Twelve Thousand selected Receipts are 


here collected; nearly ev: branch of the useful arts 
being represented. It is by far the most comprehensive 


} volume of the kind ever placed before the public. 


The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 


Almost every inquiry that can be thought of, relating 


to formuls# used in the various manufacturing indus- 


tries, will here be found answered. 


Instructions for working many different processes in 
the arts are given. 


Those who are engaged in any branch of industry 
probably will find in this book much that. is of practical 
value in their respective callings. 


Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

GB Send for Descriptive Circular. 
MUNN & Co., Publishers, 
SCIENTIFIC AMERICAN OFFICE. 
361 Broadway, New York. 
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Founded by Mathew Carey, 1785. 
HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

810 Walnut St., Philadelphia, Pa., U.S.A. 

«ae Our New and Revised Catalogue of Practical and 
Scientific Books, 90 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
ro any one in auy part of the world who will furnish bis 
address. 


For the Pictorial and Literary Presentation of 
the Events of the Day 


Harper’s 
Weekly 


TAKES THE LEAD. 


In addition to its many other attractions, illus= 
trated records of the achievements in . . . . 


me SCIENCE AND ART e= 


form a notable feature. During 1894 there have 
been capital articles on such topics as: .. . . 


we 


Chicago Drainage Canal. 

Recent Excavations at Dashur, Egypt. 
Gold Mines of Colorado. 

Need of a National Health Board. 
Electrical Industries. 

Cleansing the Streets of Paris. 


Constant advancement in excellence is the chief 

guide in the direction of HARPER’S WEEKLY, 

and, with almost boundless resources, it will con= 

tinye to treat every scientific event of public in= 

terest comprehensively and at the shortest notice. 
STEAM 


VANDUZEN °Se%" PUMP 


THE BEST IN THE WORLD. | 
Pumps Any Kind of Liquid. 


Alwayain Order, never Clogs nor 
freezes. Every Pump Guaranteed. 


10 SIZES. 
200 to 12000 Gallons per Hour. 
. Cost $7 to$TH5each. Address 


THE VANDUZEN & TIFT CO., 


102t0108E. Second St., Cincinnati, 0. 
ELECTRICAL APPARATUS DESIGNED. 


Inventions Developed. Correspondence Solicited. 
¥. B. COREY, M.E., 73 Hathaway Building, Boston. 
of all grades and 


GROUND MICA °2*l) grades and 
SHANNOCK MICA CO., SHANNOOK, R. L 

CU Tg—Bhote-zine, half tone and wood. What do you 

need ? Indiana Illustrating Co., Indianapolis, Ind. 


~ Buy 


x) 
y 


You Cannot Cut Yourself. 
A Delicious Shave. 

No Skin Disease. 

A CONTINUAL Economy. 
Lasts a Lifetime. 

Razor, $2.00. 

Machine and Strop, $1.75. 

Both in one box, $3.75. 


ASK YOUR DEALER. 
BE. LOTHAR SCHMITZ, 92 Reade St., New York. 


SPECIAL OFFER No. 77. 


Tubular Driving Lamp. 
IT is the only practicable 
and perfect driving lamp 
ever made. © 
IT will not blow nor far out. 
IT fives a clear, white light. 
IT looks like a locomotive 
ead light. p 
IT throws allthe light straight 
ahead from 200 to 300 feet. 
IT burns kerosene. 
S ‘or Book. 


R. E. DIETZ CO., 
60 Laight St., NEW YORE. 


Buy a pair of our Driving Lamps at the regular 

rice, and we will have sent to you,free ofcharge 
‘or one_vear, any one of the veriodicals named 
below. Write to us. mentioning the SCIENTIFIC 
AMERICAN and the number of this offer (No. 7%), 
for full particulars. 

Cosmopolitan, Current Literature, Demorest’s, Frank 
Leslie’s Popular Monthly, Godey’s. Lippencott’s, Mun- 
sey’s, Outi Review of Reviews, Scientific American, 
Scribner’s, St. Nicholas, Youths’ Companion. 


Architectural [Books 


Useful, Beautiful and Cheap. 


Any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 
the ARCHITECTS’ AND BUILDERS’ EDITION of the ScI- 
ENTIFIC AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most useful. They contain colored 
plates of the elevation, plan, and detail drawings of 
almost every class of building, with specification and 
approximate cost. 

Seventeen bound volumes are now ready and may be 
obtained, by mail, direct from the publishers or from 
any newsdealer. Price $2.00 a volume. Stitched in 
Paper covers. Subscription price, per annum, $2.50. 
Address and remit to 

MUNN & CO., Publishers, 
361 Broadway, New York, 


The Phoenix Telephone Company, 


PRODUCE EXCHANGE ANNEX, NEW YORK CITY, 


——=_—————=—» Talks Long or Short Distances. 
Infringe. 
Perfect in Operation. 
Articulation is Clear and Distinct. 

te Special Territory and the Exclusive Use of this Telephone given to Reliable Parties Without Cost. 


iW 


Manufactures Magneto Telephones, Telenhone Suirtch: 
voards, Factory Telephone Systems, and Desk 


Telerrones for connecting offices. 


WE BUILD TELEPHONE EXCHANGES TO BE RENTED AT POPULAR PRICES. 


THE PHCENIX TELEPHONE 


Requires no Battery nor Induction Coil. 
Works on Ground or [ietallic Circuit. 
Nothing to get Out of Order. 


Does not 
Is Simple in Construction and 
Conveys Speech Perfectly. 


Iany Experts Pronounce it The Best. 


Write for further particulars, as above. 


PHOTOMETRY.—A SERIES OF LEC- 


tures delivered before the Society of Arts by Capt. W. 
de W. Abney, in which the author endeavors to give an 
idea of the general principles of photometry from the 
scientific standpoint of the question. With 19 illustra- 
tions. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, Nos. 980, 981, and 982. Price 10 cents each 
or 30 cents for the series. Tobe had at this office and 
from all newsdealers. 


peRIALTELEDHeNE Hong 
' *RKs 


LITTLE FALLS,ALY., 
MANUFACTYRERS o, 


TAL: ONES 
eke cca 
ax? TELEPHONE SUPPLIES. 


SEND FOR CATALOGVE,. 


- 


JUST AS PLAIN is the little book, “ Something 
Abont Electric Bells.” Fully illust?d and cheaj 

est book on_subject. Teaches you a trade. y 
mail, 20c. J. A. De la Vergne, Jr., Clinton, Mo. 


ABC 


MESSRS. MUNN & CO, Solicitors 
of Patents, have had nearly fifty 
years’ continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writingto Munn & Co. 

mmunications strictly confiden- 
tial. A handbook of 
how to obtain them sen 


PATENTS 


taken through Munn & Co. receive 
special notice in the Scientific amer- 
tcan, This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
$8a year. Specimen copies free. 
Address MUNN 5 
New York, 361 Broadway. 


patents and 
free. 


1] | FABLE’ FINE GRAY IRON ALSO STEEL 

* CASTINGS FROM SPECIAL rr 

S DEVLIN & CO-Y, FINE TINNING JAB PATTERNS 
MAS DEVE NR COUT cinisinc. PANNING AN 

«THO eHIGH AVE. & AMERICANS. PHILA 
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A TYPICAL GOLD MINE.—BY PROF. 
Arthur Lakes. Description of a well-developed typical 
gold mine as found in the Standley Consolidated Mine 
at Idaho Springs, Clear Creek County, Colorado. His- 
tory of the mine, stoping, blasting, methods of tim ber- 
ing, ore sorting, machinery, development. With 17 illus- 
trations. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, Nos. 980, 981 and 982. Price 10 cents each. 
To be had at this office and from all newsdealers. 


KLIP BINDERS 


for Papers, Magazines, etc. Contents 
instantly removable. Adopted by U. 8. 
Govt.and many libraries. [2?~ Send 76c. 
for sample dozen. Covers to order. 

H. H. BALLARD, 188, Pittsfield, Mass. 


NESS & HEAD NOISES CURED 


by INVISIBLE Tubular Cushions. Have helped 

more to jing than all other devices 

\d. Help ears as glasees hel) 
ook of proofs F RE. 


Dust! Dust! 


Gibbs’ Patent Dust Protector 
the nose and mouth from inhaling poi- 
sonous dust. Invaluable in every 
industry where dust is troublesome. 
Nickel | plated protector, $1.00, postpaid, 
in U.S. or Canada. $1.40 to foreign 
oints. Circulars free. GIBBS RESPI- 
ATOR CO., 31 La Salle St.. Chicago. 


EA 


combined. Whispers 
. F. Hiscox only, $58-S-B’way, N.Y. 


$1.50 will now buy a reliable AMERI- 

CAN WATCH in strongGOLD PLATED 

Dust Proof Case, Willnotvaryamin- 

ute in 30 days; Is as durable as any watch § 

made. FULLY GUARANTEED.  (Pub- 

hers of this paper will tell you we are reli W@ 
ble.) Ithas AMERICAN patent lever MOVEMENT, 
Patent Escapement and Regulator, Lantern Pinion, 
240 beats to minute; No key required to wind and 
Al set; weight 4 o.; exactly like cut; Post-paid for $1.50, 

3 for $4.00, 12 for $15.0C. byexpress. Mention paper 
and we will include handsome gold plated CHAIN & 
CHARM. AGENTS & Storekeepers send for TERMS. 
Catalogue of 1000 new articles FREE, 


ROBERT H. INGERSOLL & BRO., 
65 CORTLANDT ST. NEW YORE CITY. 


HATCH CHICKENS by STEAM. 


MODEL EXCELSIOR Inenbateor. Simple, 


Perfect and Self-Regulating: ‘Thousands in sue- 
cessful use. Send 6c. for Iltua, Cat. Circulars free. 
GEO. H. STAHL, 114 to 122 8. 6th St. Quincy, Il. 


‘WH Bend for late Catalogue “0.” 


rotects | 


THE SIMPLEX TYPEWRITER 


ly adapted for use 
in private corre- 
spondence. Sent 
by mail or express 
prepaid on receipt 
yf [wus ware A of $2.75. lnhandeome 
. walnut case, 50c. extra 


Address Simplex Typewriter Co., 26 H. 13th St., New York 


RECEIVER'S SALE. 


@ INGHES LONG 


The entire 
will of the 


lant and good 
tark Machine 


‘}and Tool Co., including real estate, tools, machin- 


ery, patterns, etc. also thousands of dollars of orders On 
hand. This plant_islocated at the caner of Hudson 
and Seventh Sts , Buffalo, N. Y.. and consists of a four 
story brick building fully equipped for the manufacture 
of tinner’s machines and tools, machinery for workimg 
sheet metal, Presses, dies,etc. The factory is now in 
operation, and all information in reference to same 
cheerfully given. Address MICHAEL NEWELL, Re- 
ceiver, cor. Hudson and Seventh Sts., Buffalo, N. Y. 


The Most Useful Tool in any Shop is the 


RIVETT LATHE 
MADE BY 
’ See FANEUIL WATCH TOOL CO. 
BRIGIFION, 
7 - BOSTON. MASS., U. 8. A. 
wr Anybody interested, write 


i’ es ™ for particulars. 
The Highest Award at the World's Columbian Exposition. 


VOLNEY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, ald ELEVATORS 


PROVIDENCE, R. I. 


WOODEN TANKS. 


For Railroads, Mills and Manufactories. 
Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 


W._E. CALDWELL CO., 
217 E. Main Street, Louisville, Ky. 


MAXIM’S FLYING MACHINE.—FULL 


description of the remarkable apparatus which Mr. 
Maxim recently propelled through the air with marked 
success. With illustrations. Contained in _SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 976. Price 10 


cents. To be had at this office and from ull newsdealers. 


,Don’t Kill Yourself 


+ Use the 
HARMLESS SMOKER CURE 


NO SMOKE 
IN THE MOUTH. 


e revents inhaling; 
also aids to quit the habit when 
desired. Send for free circular 
even if you are skeptical. 


RYERSON D. CATES 
B. 1205. 108 La Salle 8t., Chicago. 


MATCH * MACHINERY. 


Latest, improved. Complete plants furnished. JOS. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 


UP-TO-DATE CLOTHING 


Sold direct to consumers AT LOWEST PRICES 


hd 
ever before offered. Buy direct from im- 
porters and manufacturers. We ship 
WITH PRIVILEGE OF EXAMINATION. Woe 


save you from 30to 60 per cent. A tailor 

et euit, $3.50. Fall ‘ox: hier overcoats, 
A oys’ combination i 5 

FUR OVERCOATS A SPECIALTY, gults ee 

for FREE mammoth catalog. address 

, OXFORD MFC.CO. , Clothing Dept. 


344 Wabash Ave., Chicago, 
WANTED 


SPECIALTIES OF ALL KINDS TO 
MANUFACTURE FOR INVENTORS 
LOUISVILLE ELECTRICAL WORKS, LOUISVILLE, KY. 
Ge 1 or local 
cegeortece! Agents. $75 


a week. Exclusive territory. Tho 
Rapid Dish Washer. Washes all the 
dishes for a family in one minute. 
Washes, rinses and dries them 
without wetting the hands. You 
push the button, the machine does 
the rest. Bright, polished dishes, 
and cheerful wives. No scalded 
Gugers,nosoiledhandsor clothing. 
ef No broken dishes,no muss. Cheap, 
durable, warranted. Circularsfree. 


W. P. HARRISON & CO., Clerk No. 12, Columbus, 0. 


44 size of Holder. 
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IF_you WANT a BARCAIN-or WISH to sell 


LANTERNS WANTED of Pyctaie® 


HARBACH &CO.809F llbertSt.Phila.Pa. 


HIGH GRADE ONLY. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress RUMSEY & Co., Ltd., Seneca Falls, N.Y. 


INCUBATORS: 


The Improved, SELF REGULATING, 
“Old Reliable” has no superior. 
World’s Favorite. 6 Cents in stamps for 
new 112 page Poultry Guideand Catalogue 
for 1895. Povirry von Paort made 
plain. Address, RELIABLE INCUBATOR 
AND BROODER CO., Quinoy, In1a. 


BELTING of Various Styles, ELEVATORS, CONVEYORS, 


oe COAL MINING and HANDLING MACHINERY. 
@-.iThe JEFFREY MANUFACTURING CO., COLUMBUS, O. 


Branches: CHICAGO—NEW YOBK. 
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So“ HE IS DEAD; 
Ome i? 
To his own interest, who deals in Arms and Ammunition. or who shootsa Rifle 
Pistol, or Shot Gun and has not a copy of IDEAL HAND BOOK, No. fb 
80 3 of solid information. Just out. (Mention Scientific American.) 

'VE and send for one FREE to all countries. Send stamps for postage, 


AL! 
IDEAL MFG. CU., Drawer 860, New Haven, Ct.. U. 8. A. 


Routes and Rates to Winter Resorts 


HE B. & O. R.R. Co. has just issued a little booklet, 

giving the routes and rates to various winter re- 

sorts in Cuba, Florida, North Carolina, Virginia, New 

Jersey, Pennsylvania and Georgia. The information is 

very conveniently arranged and indexed. Copies can 
be had by inclosing a two cent stamp to . 
CHAS. O. SCULL, Gen. Pass. Agent, 

B. & O. R.R.. Baltimore. Md. 


ELECTRIC MOTOR 


A real, practical Electric Motor com- 
plete with battery and material for long 
use, demonstrating electricity as a mo- 
tive power 1n the same way it is applied 
to street cars, etc. Makes 1500 revolu- 
tions a minute. cnerenee perfectly 
made scientifically. Pric 1, by mail. 
ty Belt Lighting Eat ri Ces ~ 
postpaid. end for Ca e. 

Woops NOVELae CONCER 
46 Cortlandt Street, NEW 


The Bailey Automatic Bicycle Brake 


is as quick in action as thought it- 
self. So unobtrusive. the rider 
would never know he had it were it 
not for the instant and effective aid 
it gives him when wanted. BAILEY 
MiG. CO., 207 8. Canal St., CHICAGO. 


N 
YORK. 


EDGE TOOLS 


are often nearly ruined by using a grind- ¢& 
stone not adapted to the work. Our fi 
quarries produce a large variety of grits 
suitable for grinding any tool. 

May we send you our Catalogue, 
which will give you some information? 
GRAFTON STONE COMPANY, 
No. 80 River Street, GRAFTON, OHIO- 


WORTHLEY_ STALL WORKS, 533 

Elm St., Boston, Mass., have sold 8000 of bis 

Patent 25-Ib. Slow Feed Oat Mangers, Price 
1.60. VAN NEsSCo., 50 Warren St., N. Y. 
. ¥. WARNER, 140 N. Broad Street, Phila. 


MONEY MA 


selling Bevyeridge’s Automatic 
Cooker. Best cooking utensil. Food 
u c aves labor and 
fuel. Fits any kind of stove. Agents 
wanted, either sex. Good Pay. 
One agent sold 1730 in one town. 
—————-Write for terms, ——____ 
W.E.BEVERIDGE, Baltimore, Md. 


can’t burn. No odor, 


NOW READY! 
Fourteenth Edition of 


Experimental Science 


REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added. 


Just the thing for a present for any man, woman, 
student, teacher, or any one interested in science. _ 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Giass, some points in Photo- 
graphy. including Hand Cameras, Cane Cameras, etc.; 

ystems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 
bound. Price in cloth, by mail. 84. Half morocco, $5. 


PSend jor illustrated circuiar. 


MUNN & CO., Publishers, 


Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 
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‘Modvertisements. 


ORDINARY RATES. 
Inside Page. each insertion, - 75 centsa line 
Back Page, each insertion. - - $1.00 a line 


&@ For some classes of Advertisements, Special and 
Higher rates are required. 


The above are charges per agate line— about eight 
words per line.. This notice shows the width of the line, 
and is set in agate type. Engravings may head acver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
Teceived at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


COLD FORGED PRODUCT. 


Forged Wood Screw 


Patented May 10, July 19, 1887; Oct. 29, 1889; 
Aug. 19, Oct. 21, 1890; April 7, May 12, 1891; 
July 19, 1892. 


Its Advantages are: 
' 1. Stronger than a common screw. 
2. Uniform and wide slot. 


8. Requires the use of but one bit in hard 
wood. 


4. Inserted easier. 
5. Centralized point. 
6. Superior holding power. 


%. The screw being Cold Forged. instead 
of Cut, leaves on its entire surface a 
metallic skin. 


t#~ Send for samples to 


AMERICAN SCREW CO. 


PROVIDENCE, R. I. 


ow 


The Seales! Taner aris aL ee oetstpn ce 
Invention for Office Use 


THE NUMEROGRAPH 


A- Wonderful - Machine! 


Prints and Automatically 
Adds columns of figures accu- - 
rately and many times faster 
than the usual way. More 
labor-saving in its way than 
the typewriter. 


. . PRICE, $125.00 . . 
Sun Typewriter Co., 212 Broadway, NewYork 


KODAKS “2.00.00. 


to $100.00. 


The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
Pictures, 


Eastman Kodak Company, 


Send for 3 Rochester, 
Catalouge. . Ye 
BOES THE WASHING Wisswowan. 50c. 


Ce Mailed Free. 


New Steam Washing Machine 


Fits any boiler. 
Cleans in 15 minutes. 
Agents wanted in every City 
Le and Town. 
Bolgiano Manufact’g Co. 
BALTIMORE, MD. 


PATENTED 1894. 
414 Water Street, 


WRITE FOR, 
CATALOGUE 
AND AGENCY. 


AGEN ee ron FINE TOOLS WEVERYSHop 


C.H.BESLY & CO. 


CHICAGO, ILL.U.S.A.—— 


T 


HE 


GRIFFIN 


The Only Perfect 
Pulverizer of all Re- 
fractory Substances. 


Will work either wet or 
Capacity, 3 to 4 tons per 
tons per hour on Portland 


MILL 


dry, and deliver a finished product. 
hour on Phosphate Rock; 
Cement, Quartz, or Ores, depending 


1} to 2x 


on hardness of material to be pulverized and fineness of product. 
Grinds from 30 to 250 Mesh with equal facility. 


NO JOURNALS IN GRINCING CHAMBER. 
MUM POWER PRODUCES MAXIMUM AMOUNT OF PRODUCT. 
TO CONSTRUCTION AND CAPACITY. 


BALL RIGID ON SHAFT, HAVING DIRECT POSITIVE ACTION ON MATERIAL. 
IT 1S ABSOLUTELY GUARANTEED IN EVERY RESPECT, BOTH AS 
FIRST COST, WEAR, AND OPERATING EXPENSE MUCH LESS THAN STAMP MILLS. 


MINI- 


LARGE NUMBER OF MILLS IN USE ON DIFFERENT MATERIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE. 


Correspondence solicited, and illustrated de- 
scriptive pamphlet furnished on application to 


Bradley Pulverizer Co., 92 State St., Boston. 


BARNES’ 


UPRIGHT DRILLS 


Complete line, ranging 
from our New Friction 
DiskDrill, for light work 
to 42-inch Back Geared, 
Self Feed Drill. 


Send for Catalogue 
and Prices. 


Ww. F.& JOHN BARNES CO., 
31999 Ruby Street, Rockford, Ill. 
Bicycles, Watches, Guna, Buggies, Harness, 
Sewing Machines,Organs, Pianos. Sales, Tools 


Als Price 


Scales of all varieties and 100@ other articles. 
Lists free. Cuicago ScatE Co., Chicago, 11). 


14 to 50 H.P. THE 


Motor of 9" Century 


Can be used any place, to doany 
work, and by any one, No Boil- 
er! No Fire!’ Steam! No 
Ashes! No Gauges! No engl. 


A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one can an 
hour to each indicated horse 

\ ore, h For ciroulars, etc., address 
ee <= harter Gas ngine Co. 
Forou, REUIUT, P.O. BOX 18, 


Sterling, III. 


RS 


peJOHR, 
STEAM PACKING 


Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid -Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE, 


H. W. JOHNS MFG. GO., 87 Maiden Lane, N.Y. 


EELTUBE CO The First in America. 


Watchiaan’s Improved Time Detector 


With 12 or 4 Keys, with 
Safety Lock attach- 
ment. Patented 


1875+4-7. My inven- 
tions, and will sue 


i all concerns selling 
or using the Safety 
4 Lock .attachment, 
y according to De- 
cision of _ Circuit 
Court of U.S. 

8. D. of N.Y. 
Send for circulars to 
E. IMHAUSER, 206 Broadway, New York. P.O. Box 2875. 


American 
Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


This Company owns Letters- 


Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 


1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 


for | 


purposes where lightness and 


COLD DRAWN STEEL 


SEAMLESS TUBING 


Used for Bicycles, Locomotives, Yacht, Fire, and Marine Boilers, and all Mechanical 
Saat stren, 
THE SHELBY 8 


h are desired 


EEL TUBE CO., Box 15, SHELBY, OHIO. 


American $6” Typewriter 


A Sein estes made machine, ca able of good, hard 
Bervice. Three thousand sold he past year. 
Writes capitals and small letters (71) characters. 
Has a cast iron base and top plate, steel working 
parts, handsomely nickeled and enameled; in fact, 
the highest standard is maintained in its manu- 
facture. [2 Write for llustrated Catalogue. 


| American Typewriter Co., 267 Broadway, N.Y. 


Durable—Easily Applied. 
This roofing is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure tothe weather as coal- 
tarroofingsdo. [2 Send for 
Freesampleof roof 12 years old, 
KGa with circular and price list to 


WARREN CHEMICAL 
& MEG. CO., 
G 35 Fulton Street, 
New York, U.S.A. 


BUY 
TELEPHONES 


That are good—not ‘‘cheap things.’’ The differ- 

ence in cost is little. We guarantee our apparatus and 

guarantee our customers against loss by patent suits. 
ur guarantee and instruments are BOTH GOOD. 


WESTERN TELEPHONE CONSTRUCTION CO,, 
440 Monadnock Block, CHICAGO. 
Largest Manufacturers of Telephones in the o nited States. 


Heda HOLDERS 
NC ESCENT LAMPS. 
 OCwniTe co. WORCESTER, 


= SEND FOR CIRCULARS. SS. 


pee 


ee, 


THE MODERN ICE YACHT. — BY 


Geo. W. Polk. _A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction Of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10 
cents. '1'o be had at this Office and of all newsdealers. 


“THE STANDARD” 


THE ONLY 
DRIPLESS STRAINER 
in the world 
No drip to soil table 
linen. Nowires to clo 
spout. No falling off. 
Beautif’y nickel plated. 
Sent to any address on 
receipt of price, 25c. 


Standard Strainer ner GO, 
Starrett’s Universal Surface Gauge 


This gauge has joint at 
Z_ A pases lowing ppinais 

pinned Rta—— and scriber to be move 
oar back and forth and 
laced in any position 
From upright to orizon- 
F tal, to reach over, back 
of, ‘and underneath. 
Price, No. 1, 9inch.. we $2.50. NO. 2,12 inch . $3.00 
No.3; with two spindles, 12 and 18 inches ..... 3.50 

Ge Illustrated Catalogue Free. 


L.S. STARRETT, Parser ix A THOL MARS: 


“OTTO” 


GAS AND GASOLINE 


ENGINES. 
44to100h. p. Can 
be used in cities or 
in countryindepen- 
dent of gas works 
or gas machines. 

No Boiler, 
OVER No Danger, 
30,000 SOLD. No Engineer. 


Otto Gas Engine Works, Incorporated, Philadelphia 


Scientific Book (jatalogue 


RECENTLY PUBLISHED. 


Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 


MUNN & CO.,, Publishers SCIENTIFIC AMERICAN, 
361 Brondway, New York. 


Agents 
Wanted 


36 Maiden Lane, 
New York City. 


auG © 


MALLISTER 


| MEG. 
OPTICIAN 


HOME INSTRUCT 
AM MSTRUCTION 


4 QNASSAUS! S 


CR 
Soo A PRoFiTaBLe 


Rael LANTERNS.STEREOPTICONS, 


ILLUSTRATING 
“EVERY SUBJE 


i eee OF VIEWS 


PUBLIC EXHIBITIONS 


SEND FOR 


5 PAGE CATALOGUE FREE. 


© 1894 SCIENTIFIC AMERICAN, INC 


ENGINE BOILERS & MACHINE TOOLS. 
5 Complete outfits furnished. Send for ee 
ces and Catatoyue “Bw? W.P. DAVIS, Rochester, N.Y 


Fine Aluminum letter opener, or nail file, or book 
mark, by mail, 35c. Franklin Mfg. Co., Syracuse, N. Y. 


RM E R Y Emery Wheels, Grinding Ma- 

9 chines and Grinders’ Supplies, 

Quick. process and large stock, Whenina hurry, 

buy of THE TANITE Cv., NEw York ciry, 
CINCINNATI, and STROUDSBURG, PA. 


‘74H. P. GAS ENGINE CASTINGS 
A.F.WEED & CO. 
106 & 108 Liberty St, 


New York. 
Castings and Parts 
for Small Engines, 
Boilers, Dynamos. 


GF Send stamp for 
Mustrated Booklet. 


SCIENTIFIC AMERICAN SUPPLE- 


MEN, a ~'t-back number of ‘he SCIENTIFIC 
AMERICAN _~ ean “be had a. Sts-office for 
10 cents. Also to be hat of ne, * 1. . tH partapt. 


the country. 


© BULL’S-EYE 


THE NEW KIND OF CAMERA. — 

Illustrated in SCIENTIFIC AMERICAN, March 3ist, p. 197 
LIGHT PROOF FILM CARTRIDCES. 

NO DARK ROOM REQUIRED. 


Best and Most Practical Camera in the World regard- 
less of price. Prices, 88 to $15. 


G2 Send for Description, with Sample of Work. 
Boston Camera Mfg. Co, 382 Tremont St. Boston, Mass, 


Send l(c. for 


NTING Suse 
RIN NST 


GOLDING & CO.,BOSTON,MASS. 


<= THE == 


@ ESTABLISHED 1845. 


The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly--52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of usefal information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
ete. Complete list of Patents each week. 


Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico,on receipt of Three Dellrre by 
the pubtishers; six months, $1.50; three months, $1.00. 

Clubs.— Special rates for several names, and to Post- 
masters. Write for particulars. 


The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address’ 
all letters and make al) orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 


-- THE -- 


Sciemitic American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archeology, Astronomy, Chemise 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT, for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 


——o——_ 


rind . ° i if ° . i ing if e t °° , 
Hrurldurg Ladrtrorw. 

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $250 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings; illustrating the most interesting 
examples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of avariety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well asthe more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 


PRINTING INKS. 


The SCIENTIFIC AMERICAN is printed with CHAS, 
HNEU JOHNSON & CO.’S INK, Tenth and Lombard 
Sts., Philadeipnia, and 47 Rose St., opp. Duane, New York 


